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Introduced by the Doctrine of 3 


# VULGAR FRACTIONS: 
F Deſigned for the Uſe of Scnoors, and ch 


_ who, by their own Application only, would be- 
come acquainted with the Rudimenis of this noble 


Science: 
Iluftrated with oY 


Variety of numerical and literal Butte and at- ; 
tempted in natural and familiar Dialogue-, in order to 1 
render the Work more eaſy and diverting to thoſe that = 
2 quite unacquainted with Fra2tons and the Analytic 
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To which is added, | 7 
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On the Rudiments of Quadratic Equations, and a new and 
eaſy geometrical Definition of the Difference between the ſolid Cord | 
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To the Honourable the Governors 


and DizecToRs of the ROYAL Exe": 
CHANGE ASSURANCE Coup AN T. 


GENTLEMEN, | 
—— being not onl a common, 
C7 821 but, . very ju Obſervation, 

dat the Generality of Dedi- 
cations are carried to too high 
an Extreme of flattering En- 


more readily accept of one in a plain Dreſs 


able to 4: to be flattered: 
W "ths? A 2 When 


* \ 
N 8 
1 


comiurns, I perſuade myſelf you ll the 


only, as J am ſenſible it is no-ways agree - 


„„ DEDICATION © 

When folicited by ſeveral Gentlemen in 
Town and Country to publiſh the fol- 
lowing Tract, I was not long conſidering. 
at whoſe Feet to lay it: The Preſumption 
indeed was ſo great, that though the 
Thoughts of former Favours in ſome Mea- 
ſure encouraged me, yet it was with Re- 
luctance I preſumed to beg this; and 


your permitting me to ſend it Abroad un- 


der ſuch Proteſtion, makes it difficult to 
ſay which is greater, the Honour, or the 
Kindneſs you have done me, ſince from 


de One 1 hall naturally reap the Benefit 


of. the Other. 

Even Books of common Arithmetic only 
have ſeldom wanted Patronizers, but Gen- 
tlemen of the firſt Claſs have more eſpe- 
cially condeſcended to. prote& and main- 
tain the more ſuperior Parts of Mathema- 
tical Learning, not only from the Pleaſure 
and Satisfaction that ariſes even from the 

very ſpeculative Knowledge of them, but 
by being ſo uſeful in exerciſing the Facul- 
ties, and bringing the Mind into a juſt 
and proper Method of Reaſoning, were 
always thought worthy the Study of the 
beſt of Men, are eſteeme d as pretty 3 
0 * Ss "RK F tions 


— 


1 


to ſupport and encourage all Sorts of Lite- 


the firſt I moſt humbly return; ant as 1 


DEDICATION.) oy 
tions and Accompanyments to other Bran- 
ches of Learning, and for Want of which, 


Education is always counted Something the Res: 
J 
It is ſuperfluous indeed to mention this, I 
ſince it is evident your Honours were ſen- 
ſible of the Truth of it, from your Rea- © 
dineſs to promote a Work wrote by one = 
who at beſt profeſſes himſelf but a No- 
vice in the thorough Knowledge of this 


extenſive Study: So that your Love for 
Arts and Sciences 1s the more conſpicuouſly” 
ſeen, and you will appear upon, the Liſt 
with thoſe worthy Patriots, whoſe: Gene- 
roſity and Benevolence prompt them daily Ml 


3 


rature. | 0 | Ae 
As I am ſenſible. your Honours expect 
Nothing from me but Thanks and Duty, 


am conſcious I have hitherto been faithful - 
and diligent in your Service, I hope 1 
ſhall always endeavour, to the beſt of my 
Abilities, to continue, ſo, in due Senſe of 
the many Kindnefles I have received from 
you, pas „ 


9 
= 


n DEDITISAS#TIO.N, 
That thè ſame kind Providence that re- 

commended me to your Honours Favour, 
may continue to each Member the Bleſſing 
of Health, and that of Proſperity to the 
Company in general, is, without Doubt, 
the heang Def" .cmany.; but, of ogge 
more "__ | 


Gentlemen, 
| Your Honours moſt oblig'd, © 


end obedient, | 


bumble Servant, '% 
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1 
N that ariſe from the Knowledge of common 
| =p Arithmetic only, to be Maſter of which 


- tice; but Algebra ſo far exceeds it, that 
were it not but that ſome ſenſible Progreſs muſt be 
mad# in the Former, it would hardly bear any Com- 
pariſon with the Latter. > oy 0 

t may _ indeed be thought a needleſs and no leſs vain 
Attempt to offer any Thing of. this Sort to the Public, 
that has already been treated of by ſa many eminent 
Authors, as iſ more could be ſaid upon the Matter than 
has already been done. But it is to be obſerved that 
the following Work is deſigned only as a.Preparative 


reguires a great deal {+ Time and Prac- 


to the right underſtanding of other Authors ; ſo that 


perhaps, upon due Conſideration, the Undertaking may 
be found to be neither impertinent nor improper : Fer 
the Quęſtion is not, Are there not Books enow ex- 
tant? but, Whether the Generality of them are fit 
for Learners, ſo that they may be capable in a ſhort 
Time of themſelves to ſolve Queſtions with the Help 


- of a Maſter } This I think is the grand Paint to be 


confidered, | ee 


LE” 


ANY and great are the Advantages ö 
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I t mean in the leaſt to leſſen thoſe Authors, of 
_— wh Works I would be thought to haue the bighe/t Re- | 
| gard; but from the little Progrefs that moſt male obo 
undertaſe to learn Algebra barely” by Book, one would 
conclude (and that without the 2 Detradtion) that 
the Rules, Liſtructions, and Examples, are not ſo plainly 
ſuited to the Capacities of Learners as could be wiſb d. 

A great many are very ambitious to purchaſe for their 
very firſt Book ſome great and noted Author (and in- 
deed ſuch muſt be conſulted, if we would become Maſters 

of any Art or Science;] but it is a common Miſtake to 
think they are bet, and moſt to be depended upon in the 
*Rudiments or fundamental Principles of ſuch Arts or 
Sciences. It is evident there is Something more in this 
than barely alſerting it; for if it . what ſhould 
de the Reofon 1 many mferior Authors (perhaps 
of ten Times leſs Knowledge in the Art or Science it. 
E have wrote, and do ſtill continue to write Volumes, 
for the better under landing and explaining their Warks ö N 
died there was no Occaſion for this, then have 
they ſpent their Time in vain, and their Labours to no 
—_ Purpoſe : But certainly they have not done ſo; it is 
wat was wanting, and therefore a very neceſſary Un- 
 dertaking ; 5 by thus doing the Unlearnad haue 
and ftillmay, become acquainted with ſuch Mathema- 
_ tical Books, which otherwiſe they never would under- 
Hand, without having a Tutor always at their Elbow ; + 
dad then indeed Pardie's Geometry may be underſtood © 
„ as toell as Leadbetter's Mathematical Companion, or - 
; Boad's Artium 1 And Wolfius and De Billy 
4 well as Cocker or Hammond, but not without this 
"or ſome ſuch like Advantages. Beſides, N 
It has long fince been allow'd, that it is none of the 
 eafieſt Things for Men of profatund Learning to write 
within the ordinary Compaſs 7 common Capacities: 
= Their Knowledge will very rarely ſuffer them id floop 45 
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the Under/tanding or Conception of ſuch : So that what 
Dryden {97 of Love and Wiſdom together, may in 
another Senſe be applied to the Caſe before us : 


« The Proverb holds that to be wiſe and love, 
4 Is hardly granted to the God's above.“ | 


For indeed, to Men f ſuch extraordinary Parts 
and Abilities, every Thing of this Sort is ſo very eaſy, 
that whatever they propoſe, be it either Precept or 


Example, they can diſtinguiſh it ſo many diffegent Ways, 
that from hence they conclude it is very eafy to be un- 
der ſlood by others; on which Account they are in gene- 


ral not only ſo ſublime, but withal fo conciſe, that it is 
well known, that not only moſt 4 their eafieſt Pro- 
blems (as they are pleaſed to call them) but even their 
Demonſtrations, require a further Demonſtration and 
more eaſy Explanation, before moſt Learners can of 
themſelves form a clear and diftinet Idea of the Nature 
of the Propoſition ; at leaft it will coft them many a 
weary Hour, and ſometimes Days and Months, to un- 
der tand the whole Operation, though they apply ever 


fo cloſely and affiduouſly ; and all this for Want of a 
few Words applied in a free, natural, and eaſy — 


ner. Indeed, when we conſider theſe Things, we can- 
not but ſay it is Pity a diligent Reader ſhould 9 
Time to ſo little Purpoſe. | Fs 


As Algebra is noted for its Excellency, fo it is for its 


Difficulty, and therefore ſeveral eminent Authors have 


been 2 to call it a dark and dry Study; the Mean- 


a Jong Time through a Series of Rules and Examples, 
whic 

fon for what he has done, nor receives any Reliſh or 
Sattsfation till he comes io put them in Pratiice in the 
ſolving of a few Quęſtions; and even then, FA the. Au- 
thor does not give d Reaſon for almoſt every Step of the 
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apprehend to be this, becauſe the Learner goes on 


, though he be ever ſo perfect in, yet ſees no Rea- 1 


Operation, 


"PFRETFACKE _ 


X 
: ration, the young Tyro will not ſo ſaon under/tand 
| * Mort as be may In but 2 at 4 JR 
and ſometimes totally lapped. e 
. Now if the young Algebraiſt may poſſibly by ſome 
4 Authors proceed thus fur, and for Want of better A, 
Ffiflance can go no further, what can be thought of fuch 
ooks as have not ſufficient Inſtructions for the very 
Rudiments only: And that there are ſuch is evidently 
known to too many, as will appear from the Wards of 
an Author himſelf *, - have always been of Op1- 
«nion, ſays he, that Algebra ſhould not be entangled 
& with a great Number of Precepts; the Science is 
„ dart enough, without adding to it new Obſcurity- 
= © by the Confuſion of different Operations, &c. — 
Had be ſaid confuſed Operations indeed it had been to 
. Purpoſe ; but what he means by calling. different 
Operations ar jr T know not: For Reaſon (I 
think) teilt us, that a V 1 Examples plainly de- 
©  monſirated, is the moſt ready Way to remove Obſcurity, 
44 it is the only Means to prevent a Learner's being en- 
ftangled; becauſe without Examples he would baue but 
= 2 Ideas, and conſequently could never under. 
Land the practical Part of. any Art or Science: It is 
__— therefore not only difingenuous to own a Thing to be 
bard, and not withal to give ſufficient Rules and Ex- 
amples to render it eaſy when in our Power; but it is 
'as abſurd to think it ſbould ever be rightly underſtood 
without theſe. * PT | 
Ie is no great Arithmetician who will not allow 
the Doctrine of Fractions, and the Extraction of Roots 
to be ſomething more difficult than the lower Rules of 
common Arithmetic; for which Reaſon the Direttions 
are ſo many the more, and ſo much the fuller : If then 
0 ; ; 750 


ru no Signification to mention the Auther"s Name. Thoſe that | 
= have bim by them may ſee the ſame Words; and I make ne Doubt but they 
ld be bas kept up to them throughout bis Work, 
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PREFACE. 441M 
to under ſtand theſe only, ſuch a Number of Cafes and 
Examples are neceſſarily required, is it reaſonable to 
upp Algebra 1s to be tearnt without, or by a few 
ply? No ſurely ; for look but into the Works of the 
nparallelled Saunderſon, you will there find Precept 
pon Precept, and Example upon Example ; and were | 
it ſo that two Velumes in Quarto could be 2 by 
every Lover of this Science, they would (in all Proba- 
bility ) make more Algebraiſts than all the Books extant 
would for ſome Years put a Step to any further Pre- 
tences, and may be ſaid to be almoſt a finiſhing Stroke 
upon the Subject. — But this cannot be done. = 
New, contrary to this, ſeveral Authors are ſo over 
and above ſhort and 8 * A almoſt im- 
ble for a Beginner to learn fo much as the Alg 
2 — leſs the Algoriſm *. | * 
What may be done by one in a Thouſand is nat eafily - 
accounted for. Heaven has favoured ſome with a ſur- 
prizing quick Apprehenſion, a penetrating Judgment, 
and tenacious Memory; and if to theſe tue add the 
Advantages of Time, together with the Delight and 
Operoſity that ſuch a one may poſſibly take in any 
Branch of Learning, ſuch a Man as this, I ſay, can. 
not fail te make ſenſible Improvements from the moſt- 
ublime Authors, and the moſt intricate ang; ty" : 
tions: But can-we expett to find this at every Door Þ © 
ery few have two of al theſe Advantages, and there 
ore that which is but A, B, C to the one, is as Greek * 
Hang tne Confration of” Maſe Things, 
rom a due eration of theſe Things, it is eaſy 
o perceive that a Book 1 in 4 plain MW fondle 
lanner, and with a moderate Price, has been b 
iſhed for and expected ; the Want of which (as 7 


en or ney np 2 in Practice. 


, 


xii PREFACE. 
veral Schoolmaſters, and others my Acquaintance, have 
7555 ſaid) has been a very great Diſcouragement to 
earners in their intended Deſign and Purſuit of Al- 

gebra. ht 755 = 
; The moſt rational Method to make any one Maſter of 
any Art or Science, is certainlyto introduce it to him 
in a natural Order, and to teach him at firſt only ſo 
much of it as is moſt neceſſary and conſiſtent with the 
Foundation; and when he underſtands the Fundamen- 
tals, he will ſoon be able to conquer the” more difficult 
Parts, and may purſue the Study in a more learned 
Manner, if his Fancy, Inclination, or Profeſſion, 
Hall incline him ſo to doe. _ 8 

Such then is the Defign of the following Sheets, to 
give the Learner a true Notion of Simple Equations 
only; and to make it as uſeful to him as I poſſibly could, 
I have added that Part which treats of Vulgar Frac- 
tions, leſt be ſhould not be acquainted with ſo neceſſary 
a Step: And though I have laid down every Thang in 
the fin four Algebraic Rules as plain as I am able, 
Hill, that the young Practitioner may not be at 
a Loſs in working the Problems, I have there recalled 
Bim back to his former Work, have given him the Rea- 
en gradatim (Step by Step) throughout the whole Ope- 
ration, t hat he way the more readily underſtand th: 
Nature of what he has been doing. | 

I expeft ſome critical Adepts may ſay, there was ni 
Occaſion to be ſo very particular; but let them be toll 
- once more, it it deſigned only for Learners, (though 

they themſelves, perhaps, may find ſome Things in it 
nuot altogether unworthy their Notice ;) and I per ſuadii 
myſelf, upon this Conſideration, I have not dwelt. to 
long upon any one Thing that requires a clear Demon- 
firation, if it were only for this Reaſon, that conſi- 
dering the many Rules and Examples the Learner haz 
got to go through before he can put them in N 


| and the Difficulty of putting them in Practice to bis. 
nal own Satisfaction, , an. Author may be, and often it, tue 
F A- / think the practical Part of Algebra bas already 
been ſufficiently prov'd: to be inconſiſtent with tao much 


Jr. of WS ub/:mity and 2 Aar, „ os 274 0 
2 im Does not Reaſon itſelf tell us, that Arts and Sciences 
ony fo are not lite Hiſtory. A few Wards in the different 


Circumſtances and Parts of the Narration give us. 4 


_— general Idea of the Whole + But here it is quite ather- 
ifficult wiſe ; the Reader muſt have Words as it were con- 


learned 


lion, tinually multiplied, to underſtand truly what 1s es 


him; ſo that that which may be called a needleſs Tau- 


| tology in the one, is Nothing more than a proper and 
e ke en Repetition or Addition to the other. 2 
pn hope, therefore; thoſe more ſkilled in this Science 
4 will excuſe my being a little prolix, if I tell them I 


have done it in Sympathy to the young Practitioner, 


eceſſa 'J i /ince I know the dear Purchaſe of ſtudying Algebra 
we, þ rom conciſe and obſcure Books by woful Experience I. 

1 5 : It is true, 1 have attempted the Work in Dialogues, 
on e i 2>ich render it more prolix than it would have been 

| he Rea without them; but as I had never ſeen any Thing of 


this Sort wrote in that Manner, I did it partly to auoid 
the Charge of Plagiariſm ; and it ir the gener Op- 
nion, that this May of Writing conviys" the $enſe of 
the Matter ſoont# id the Ideas, as.it unbendshe Mind 
at Intervals, not J). turning it ofide from the Subject 


ancy, and renders 


ole Ope- 
tand tht 


e Was Ni 
mn be toll 


itſelf, but inſenſibly Nleals M the. 

: HY ; 1 Study in a great 25 D erſion rather than 
"per ſuadt| 4 dry burthenſome Taſk, But a benevolent Critic knows, 
dwelt. to © Whoever thinks a faultleſs Piece to ſee, 
£ * “ "Thinks what ne' er was, nor is, or e' er ſhall be.“ 
at con And a candid Jud * 

: ge, when he conſiders the Scope 
Praia, F'the Science, and Defign of the Anthor will grant, 
49 a 'That 


and 


ſhort for g, but be never can be too plain for any; 


„ PREFACE 
That if the Way be Juſt, the Conduct true, 
Some Praiſe, in Sp t of trivial Faults, is due. FF 
Let therefore the ingenuous Reader _ „ tba 
_ Day has its Shades, and that my om End is 
e him, and to ſave him Trouble in the Purſuit 
# this excellent Study, and then he will, for the 
12 5 s Sake, fergive thoſe Errors which the Pre 


Time, or 0 may phy have occa- 
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To the Auruen of the Youxno ALGE- 
_ BRAIST'S COMPANION, Cc. 


* a 
« 


31 R. 


HERE is Nothing can Fee a greater Satis- 
faction to a Lover of the Sciences, than to ſee 
them handled in a clear and maſterly Manner: 

and that every Attempt to remove Difficulties, and 

clear up the Obſcutities of any knotty Part of 

Science (ſo as to level it to the Capacities of Youth, 

7 and at the ſame Time to make it pleaſing as well as 

* inſtructing) muſt be allow d, by all, to be a difficult 

ah Taſk. Give me Leave therefore to thank you for | 

\ _- the laudable Pains you have taken in your YounG ' 3 
G ALGEBRAIST's COMPANION, wherein you have 

made that which was hard and difficult, plain and 
eaſy to be underſtood, and at the ſame Time, have 
wrote it in ſo engaging a Manner, that the moſt in- 
attentive Peruſer muſt receive at once both Pleaſure 
and Information. I am, | 


$1R, 


Your unknown Friend 
ang humble Servant, 
Towta-Rovat, 


London, Aug. 21, 
3750, 


SAMUEL HILL. 
Philom. 


N B. The Author has had ſeveral uch friendly Let- 
ters as this, from other Pao 8 City and * © 
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E hoſe Names are bere under. 
written, having each of us peruſed 
the following Sheets, ; 5 


allow the Dialogues 


and eee dee to be very natural, and 
eaſily adapted; and therefore beg Leave to 


recommend the Work, as one of the plaineſt 


and beſt ſuited to the e of Jung 


Tf: extant. 


AnTHonyY GILBERT, 


PzTer DRNNISs, Surveyor, _ 


Tons HUMPHREYS, 


Timoray LancLEy, Accomptant, 


Joszrh SimPsoN, Teacher of the Mathematics, 


Jon ReerTon, Superviſor, * 
ABRanam DE LIRE, Teacher of the Mathe- 


©; abies; - 
Jokx Can, Writing-Maſter and Accomptant, 
GEoRGE CoLEs, Land- Surveyor, 


RIiCHARD R1CHARDSON, 


'ERasmMus TURNER, 
ZACHARIAH SNAPER, Accomptant, 
SAMUEL HILL, Philom, 
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** f Between Pr1LOMATHES and Trnuxcurvs. 
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Tyr. —( Philomathes bad. „ 


Servant. 


ee, Fe 334 
Q . 

10 No, Sir: Pleaſe t to walk ints 
the Parlour, my Maſter is quite 
alone. 

Tie, — (within) I chooſe rather you world let 
him know I am here, 

Serv. — (to. Philomathes) Sit, here's a: Gen- 
tleman deſires to ſpeak with vou, x you * at 
Leiſure. | 

Phi. Who is it, Pſapho ? 

Serv. I have ſeen the Gentleman before, wry but 
I forget his Name. | 

P i. (comes) 3 2 WH 3g 


* W # 


cs, 


* 


2 * * 


18 
 . 
NV. 


before you, I thought you might be too 


* IN abb der 10 N. 


1 eee ee 
Tyruncalus, Iam yours, and am hearti 


ws you e e e 0 Yay, L 


5 *; "IR | 
Pleaſe to ſit here, Sir, bead 
27 Sir, I thank you; I am a little cold, I con- 


PBI. Give me Leave, Tyrunculus, to repeat and 
more, that I am proud to ſee you; and I hope, after 
the many Promiſes you have made, you are now 


come on Purpoſe to ſpend an Hour or two with me. 


Tyr. Indeed, Philomathes, I came with that De- 
ſign, if it be convenient; if not, I beg I may wait 
upon you at a more ſuitable Opportunity. 


Phi. Indeed, Sir, I ſhall conſent to no ſuch Thing; 


1 — ſhall not put me off from Time to Time with 


ies; ſee I am alone; why then 
Would you think OL it ? q 


Tyr. eden me, Philomathes ; as I fee 


Books 


. tx 
Time. 


Phi. Piſh, — I am never ſo engaged with them, 
but that 'm always ready to receive my Friend; 


though I confeſs (when I have not the Pleaſure of an 


agreeable,Companion) they a are pretty Company to 
me of themſelves. 

© Tyr, That I kelieve ; for come when I will, you 
are always upon the Study. 


Phi. Indeed I am no leſs Sealtent, Forum 


"tis true, ſome. things require more Thought and 


Conſideration than others, and I believe none more 


than what I have now been reading. 

De. Pray what is that, if I may be fo free?” 
HBbi. No Secrets at all, Drunculur; you may look 
. _ 3 

Jr, 


INTRODUCTION; - 3 
Tr. So, ſo! Algebra | ——— Cocker, Hammond, 
Saunderſon, Kerſey, Ward, De Billy, Walfius, &c: 


You have a Variety of Authors upon my Word. TP 
Phi. The Science requires it, Tyrunculus. a . 
Dy. I believe ſo, and a fine Science it is ; for m Ie 
Part, I wiſh I underſtood it; but it is ſo hard for a Xs 
Learner to ſtep into it of himſelf, that I think it is 8 


quite tireſome, ABLE. 
Phi. You ſurprize me, Tyrunculus 3 Why, you 
talk'd of learning long ago. | 
Tyr. I did ſo, and bought two or three good 
Pieces (as they are call'd) upon it; but I own I am 
very little the wiſer for all my ſtudying. | 
"Phi. Do not ſay you ſtudied 3 I ne only 
— gave them a careleſs Look or two; ings of 
it this Nature ſhould be read flow, and with the great» 
eſt Attention. . 
Tyr. I am ſorry, — ve think I have 
taken no Pains; an Hour's Reſt have I broke, 
to learn only the firſt four Rules; and as for Equa- 
tions, I never could underſtand ; and to ſay the 
Truth, I have laid the Thoughts of it aſide for 
. 7 lus would not be angry 4 
7 » Tyrunculus, you not SH 
org, by vt 1 hal : 
Learners are apt to run over Things too haſtily, and 
then blame the Author for their not coming at them 
directly: However, it is plain the Fault is either in 
you or the Books (if not in both) that you have 
made no better Improvement. 32 
Tyr. J am apt to think the Fault is in them as 
much as in me. n 
Phi. Perhaps ſo; but what ſignifies barely aſſert - 
ing it, without giving a Reaſon ? 2 
Tyr. Whether I be expert enough to give you a 
ſufficient one, I will not ſay. en 
4 B 2 Phi, 


E F 


* 


854 


34 


INTRODUCTION. 
Phi. Let me hear you give ſome Reaſon or other, 


I beg. ©. | 
757. Why then, Ph:lomathes, two of my Authors 
treat only 'of Algebra itſelf, beginning with Problems 
directly; the other indeed begins at Addition, and 
roceeds on to the firſt four Peebraic Rules, which 
learnt pretty well ; but when I came to Algebraic 
Fra#ions, I (not knowing any Thing of Vulgar, and 


he being fo conciſe) could underſtand very little of 
them ; on which Account, when I came to Equa- 
very few but what have Fractions, and I know very 
little of them, except juſt to read them. 
quainted with Vulgar Fractions, it is in vain uu 
pretend to ſtudy Algebra, for they are the very Baſis 
are done after the ſame Manner as Vulgar. 
Dy. But you. will allow them to be much the 
- harder of the two, I imagine? 
Phi. Yes, yes, I grant it; for when the Learner 
tand Algebraic Fractiont; beſides, it will fave him a 
great deal of Trouble, for it is impoſſible to reduce 
unknown Quantity, without underſtanding one or 
doch of theſe © by 
think you muſt own the Fault to be in the Books 
Tather than in me ? | | 
fit for Learners ; but ſtill, I muſt not indulge” you 
ſo much as to lay all the Fault on them ; for, as I 
fit for Beginners, yet they may be very good Books ; 
for you are to conlider, Tyrunculus, that ſome Au- 


tions, I was quite at a Loſs; for I perceive there are 
Phi. Why indeed, Tyrunculus, if you are not ac- 
and Foundation of it; however, Algebraic Fractions 
is well acquainted with Vulgar, he will ſoon under- 
an Equation, in order to difcover the Value of the 
Tyr. Since you grant this "then, Philomathes, I 
'. Phi. Tis true, the Books you ſpeak of are not 

ſaid before, though they may not be immediately 
thors 


INTRODUCTION 5 


hors ſuppoſe Perſons previouſly to underſtand ſuch 
and ſuch Rules. ."\ 
Tyr. You ſay very right, Philomathes ; but pray 
lid you never any beſides me complain of the 
L 74 of learning Algebra by moſt Authors ? | 
Phi. Yes, a great many, and there may be Rea- 
ons for it; but we ſhould always, in ſuch Caſcs, 
paſs our Sentiments with Reaſon, Caution, and Ten- 
dernefs, and not blame Authors on Account of every. 
upine Learner ; for it is evident we can have 
better, if we go to the Extent of the Science; tho 


very muſt confeſs thus far, that, upon the Rudiments, 

he Generality are a little dark, and too conciſe, | 

AC- Tyr. Since you own this, Philomathes, how then 

ou Mould you ſo feverely blame me, that I have made no 
Ja Petter Progreſs ? | | | 


Phi. You are not ſo much to be blamed as I 
ought for; but ftill, you are to be blamed in this 
Reſpect, that you have not conſulted more Books ;, 
for he that deſigns to be the Maſter of any Art or 
Science, ſhould certainly provide himſelf with a Suf- 
ficiency for ſuch an Undertaking ; for it often hap+ 
pens, that what one Author is deficient in, or treats, 
darkly upon, another ſets forth in a clear and eaſy” 
75. A Vary of Books fy 
yr. ariety 0 cannot be ou 
know, without wy g 
Phi. You make me {mile to hear you talk of Ex- 
pence; you know very well you can afford to pur- 
chaſe — you have a Mind to. 1 
not Tr. t may be, but I ſpeak in Pity to thoſe 
you that cannot; for by Reaſon of this, many Minds 
as I lie quite uncultivated, which otherwiſe would make 
ately I fine Improvements in ſeveral Branches of Leaming : 
oks ; „ en when he took in Hand 


6  InTxRoODVeTION, _ 
to learn this Science, and I made him a | Preſent" of 
Cocker and Hammond to encourage him. 

Phi. You did very kindly, and could not 1550 wide 
him a prettier Preſent; he will certainly learn, For 
he has a very pretty Turn of Thought for Figures. 
Tyr. I have heard Novitius ſay the ſame, (or 
"they both practiſe together) but yet he ſays, that he 
never could rightly underſtand” in what Manner 
Cocker reduces ſeveral of his 1 «ha "_ 
Part, T wonder at his Patience. 

"Phi. Delight, Tyrunculus, Delight carries ue thee? 
many Difficulties : But pray, do you remember any 
particular Queſtion or 2 per that he ſeems 

much puzzled about? 

Dy. That I do not; but 1 heard kim wiſh ho had 


| "the Happineſs of being acquainted with you, he. 


would have aſk' d you how to reduce a certain Equa- 
tion or two, which puzzles him pretty much, but 
that he feared you would take it amiſs. 

Phi. Not I, in the leaſt; you know, Tyrunculus, 
Fam 'of no ſuch ſelfiſh Temper 3 I hate it of all 
Things; it would be Ingratitude not to communi- 
cate that freely, which I received ſo: Baſe and ſor- 
did Spirits will indeed deny their Aſſiſtance, that 
they may have the Pleaſure of laughing at the Tgno-. 
rance of thoſe that they ought to have inſtructed. 

Tyr. It is very true, Ph:lomathes, | Philautus is of 
this unhapy Diſpoſition ; I heard Novitius fay, a little 
while 0, he aſk'd him only a ſingle n, and 
he would not reſolve it, but gave him very little to 


aer, and feem'd, be ſaid, to be affronted ; and 


yet you know they are intimately acquainted, and he 
always expreſſes the greateſt Regard for Novitius in 
other Reſpects. 


- Phi. It is very ſurprizing | The various Tempers, 


of Men are not eaſil wy to be accounted for you know, 
wr, 


R K A K „ PAIR 
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InTRoODUCTION.” . 7 
7 ;5 + To! be: ſure, that Man can be of no 
Service to any Society, that is not ready and willing 
to aſſiſt every Member of it, and eſpecially when he 
is entreated-· Lucretius was wont to ſay, „ That he 
« would ſeek all Opportunities to communicate 
« whatever he thought . be ſerviceable; to ani 
« Man; and that, if Wiſdom and Knowledge were 
given to him with that | Reſerve, that he, might 
not impart it to others, he ſaid he would much 
6 rather chooſe to be without them) 
1 Ti ( ſmts.) 6 - Mitten lon u 
| _ e, erbat e a 3 tu 
4 othing, | Was gol ig to | 
ſay Lin Lucretius liv'd near me. en. 
Phi. That is not amiſs, Tyrunculus, I con ft: 
However, I am as ready to ſerve you as he Wand 
be; and to ſhew you 1 am, if you approve of its. 
and have a Mind to have a little Touch at Agelra, 
I will give you the beſt Inſtructions I am capable of, 
upon Promiſe you will apply diligently; for were I 
ſure you would not, I ſhould repent my Folly even 
in King you, much more in the undertaking itſelf. 
ee ve. 8 Strike the: Ironwhbile. \. 
it its het : If you ſlight this Offer, you may, perhaps, WM 
45 | yourſelf . —— Come, what ſay 
Ou 4.74 IS 1 i 
4 Tyr. Dear Philomat hes, Jam ſtill more obliged to 
ou; and as I am bound in Duty to accept of «your: - 
Lindne(s with Thanks, give me Leave to fa 1. F 
will uſe my beſt Endeavours not to fruſtrate. your, 
kind Benevolence; but indeed it is giving you t00 
much able t bo t 1: aste 
Phi. Do not mention it: Vou are welcome, as 
I ſaid, before; but pray when will you begin, for 
the ſooner the better, if you take my Advice; | 
\ Thr, That muſt be as you pleaſe, Sir. my 
RO! F I, 
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v you in; and then Tyrunculus, Cocker and Hammond 


8 InTrkoDvcTtION. 


Phi. It never can be more convenient than now, 
as we are alone, and free from any Interruption. 

Dr. With all my Heart, Sir. 

Phi. Well then, Tyrunculus, I would have you 


Herve che Method I ſhall take for your Inſtruction: 


Lſhall firſt begin with you at Fulgar Frattions, (as 
but very little Notion of them) and 
Mall treat more of them than is required in the Ange- 
may ſee their Uſe in other 
ſpects: Then I ſhall eee g to Algebraic Fraftions, 
e Rule of Proportion, and Equations, wherein I 
ſhall give you ſeveral Examples very rarely to be met 


with, ox ſo eaſily demonſtrates : 3 F ſhall 


make ſome neceſſary Obſervations, and proceed di- 


realy to Algebraic Problems; and ſhall work them ſo 


ually, that cannot miſs: (if you take 

ins 2 600 — every Operation. Bar 
as ſeveral rd En happen, that you 
may not immediately, upon firſt reading, have a 
true Notion of ; — Juſtice to your- 


ſelf, as to-aſk the — Thing 
kl, wow the Meaning of every Atte g 
away half — For my Part, I 


to avoid any that 1 think — | Occaſion 
to ſtop you {ths — 


to obſerve the Rules and — — and you — 


ſoon be Maſter of that which I dull be hereafter 7 ſtruc 


will at once -both beautiful and ea gy 
or Saunderſor and ' Kerſey," if you think fit to pur« 


chaſe them, (the former of which I more particu- 
larly recommend :) But if you have not the Happi- 
neſs to meet with either of theſe, you are here qua- 
lied for Ward, and have 2 good: oundation to pe- 
ruſe more dont Authors, dock: a8 De Billy G 
* Molſius, &c. &. DIA 


Nor AT TON, ©c. 
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* 


Fo ENRON 

ir 3 Noe br © RO gens I 
"x 5 , 1 * L 

l Sen * 
On Norarion and RxDUC Hon 7 n 
| FRACK NR 8 


Tr. T7HAT:-do- you-m mean by Notation of 


: Frattions *: 27 {f 

Phi... Netation ſhews you how to write down and 

ka 2 Fraction. 185 84 
hat is a Vulgar Fractian ? 


. A Fraction ſignifies a broken Nane or, 
in other Words, when Unity, or the Number 1, 18 


a Fractional Part of the Integer itſelf,” and is RI 
Vulgar Fraction : 

r, How am I to know a Fulgar Fradtion ?. 

Phi. Whenever you ſee any Figure or Fi WEIS 
with other Figure or Figures underneath, and a-Daſh 
between them, (thus, 3 4) they are Wenn ue 
tions of ſome Denomination or other. c 

Dr. What! Are there different Sorts 5 6 1. 

F hi. Yes, three at leaſt. 55 1 3 

Tyr. Tell me their different Names, 1e 

Phi. Firſt then, there are Simple, Single, or — 4 
per Fractions, (for you muſt note they are frequently | 
called by | either of theſe Names ;) 2dly, Impropet 5 
=_ ly, Compound ann 7 


divided into any Number of Parts, thoſe Parts are 


* 


r 


10  NoraTron, is. | 
ö 25 How are theſe ſeperately eee 
in . 


Thus g 4; 1 , i, Le. are all 
3 they are ſo called becauſe each of the 
Numerators are leſs than the Denominators belong 
ing to them. 


Tyr. What do you meiin' by Numerator and De- 
nominator ? 

Phi. The Numerator always ftand a-top of the 
Daſh, and the Denominator underneath : Thus, in 
the foregoing Simple tom; pi 2, 5, 9, and 412, 
are Numerators; and 3, 8, 14, and 716, are their 
reſpective Denominators. 

Tyr. Very well: What is an Improper Frattion ? 
bi. improper Frattions, contrary to Simple ones, 
1 their Numerators er than the Denomina- 
„ Thus, 3, , $$, and 35, Sc. are Imepooyer 
| Prat, do by Compound Fradtians ? 

mean Siam: 
| Fb. cr ond — are Fractions of Frac- 
tons compounded, coupled, or joined together, by 
<5 d Word of, + ws 3 1771 of 735 Sc. 
it ? 
Tyr. Yes,” Iurahp2" Dit ducky are cheſs! Uifferent 
HINGE gs or verbally expreſs d? 
Thus, 4 and 45, two Thirds and fourteen 
ore alſo a? is 14 Fifths, and 4 of 4 of 
ourths of 5 Sixths of 7 Elevenths, Se. 
Tyr. The 3 Fourts of the 5 bas of _ ran, 
niche; But of what ? | 
- * Phii\ Why, the 4 of the + of the rE Parts of an 
er, or whole Number. 


Jr. af ee But chis muſt Ne ITT 
wer | Phi, 


Phi, You are not to. concern. youtſelf about. this at 
dreſent; 3 you will find i it eaſ enough r. ) * | 
Dr. Are there no more Fractions? | | 


4 Phi Properly | mg are not; Gn 
what we call a Mixt 


wh Tyr. What is that pray - 0 
Phi. A Mixt Number conſiſts of its Parts, the | 
de arſt Part a whole Number, and the other-a Fraction : 
m Thus, 4; and 247 4, are Mixt Numbers 3 chat is, 
2y who Numbers a dor e S. 
_ By. I underſtand it very well: What ig the next 
2 Thing you purpoſe ? 
ad Pha, Nothing more concerning the Names of 
> adi: I ſhall now give you. three or four Ob- 
1 ſervations I Jong 66 OE * 
r . o 7 ys ben . 
by [, The Value of every Simple Frei | is le. chan 
nity or an Integer, by ſo. many Times as the Nu- 
2 Gt is contained in the Denominator ; as you | 
nd ill ſee demonſtrated. (Caſe q) in Radustian: 80 alſo 
\ is the Value of all /Compound Fraftions, if they be 
ent ompounded of Simpls ones; for they are all but one 
* when reduc d, e 
uction. 


en 


Oss ERV. 2. | 
le- Contrary to theſe, the Value of any Improper Frac- 


umerator; (See r 


OB88Rv. 3 


bis called by ſome an {mproper Fractions, but with 


NoTaTron, G. 22 


ion is more than an Integer, or as many whole In- 
egers as the Denominator is contained Times in the 


When the Numerator and Denominator are alike, 
what 
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what P 


Caſes in Reduction, of which if * be Maſter, yo 


12 Norar tou, Ge. 
y I know not, ſeeing it is only Unity 


itfelf: So Sterling is 1 C. and 3 of a 

Tard 1 Yard; becauſe 4. "aw by 43 Sc. make 

one whole Integer. KR: 
5 o 1 7 ; 


When your would make: any nds Wann into 
an Improper Fract ion, then put "YT underneath i 

Thus 4 will be'ts __ 12 will be ** 
member this. 


atk, b 1 re 


FI 4 11 * 1 1 4 


Tr.” I. underſtand: you quite ally but pray hou 
Sake Value of a Fraction re in Order te 
know what Relation it bears to an Integer ? 

Phi. Fractions are reduced by certain Rules ol 


will ſoon add, ſubtrae, dg and divide: but 
nor 3 


4 Why is Reduction taught before the othe 


15 
55. Becauſe the Fraftions ch be firſt reduce 
3 you can do the other Rules: Reduction there 


fore pr the e as you will ſee of the fol 


* 
5 1 
s * 


WD 
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SECT. It. 


Wh: Ducrionof Vulcan FRACTIONS. 
jr. J AM. mightily pleaſed with what you hae 
ſhewn me concerning the Nature of Vulgar 
Fractions; but I think long to know how to reduce 
them. 


you know what a Simple, Compound, Improper Frac- 
tion, and Mixt Numbers are? for they muſt be 
known: And if you think you do not underſtand 
them quite well, give them another Look ; you can- 
not be too perfect. 
Tyr. I am poſitive I underſtand what they mean. 
Pb. Very well: Pray hand me that Slate then; 
I will reduce them in their Order before your Face, 


may ſet yourſelf at your Leiſure. {\ 
| 8411 5 Ry 
To — | J Mixt Number 10 an Impropes F en. 
The Rule is, | 


Phi. That you ſhall directly; but are you ſure * 


and you may try at other Examples, which you 


\ 


Multiply the whole Number by the Denomina- 


tor of the Fraction belonging to it, and take in the 
Numerator; then under this Product ſet the Deno- 
minator ; ſo is this Improper Fraction equivalent to 


1 to the Miat Number giyen. 


C Ex- 


: 
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REDUCTION of 
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We, 4 5 to an N Nn 
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EXAMPLE 2. 


Reduce 51 11 to an Improper Fraction. 


5171 
. 
563 N wit] 
11 | 


Reduce 576 14 to an Improper Fraftion c 
576.47 | pe 
24 . 


5 lo we 
TS TIO 
— ABA—A— d 8 n ; : 4 
13838 
%% 

24 5, 


* 


VurcarnFracrions. ty 
Tyr. He that can do common Multiplication may 
do this. 

Phi. True; and he that can do common Divi- 
ſion may do the next, it being only the Reverſe of 
the former Caſe, as you'll ſee by the ſame e 


8444 2. 


To reduce an Improper Fraction 10 its + e 
| whole, er mixt Number. 


Rule is, 


Divide the Numerator by the Denominator, and 
if any m—_ remains, ſet it over the Denominator, 
oe a new Numerator, and it is done. 


* 


EXAMPLE, 0 OR 


24 2 to its . or eden, 
' 9) 42 $2 
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2 . e. 


EXAMPLE 2. 
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Edu 21 ts its l whole, or mixt N 
er) 563 8 
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- ample : Suppoſe I would reduce 29 to its Equiva- 
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3 15 215 10 ite equralents whole, 1 | mixt 
T. EY, 4 
7 
| 2073830 (57 IE 8 88 
4 "120 
da es 
; 16 TY Ny 
* 158 2 : 
zn ot alan tl 
þ 2 nin NT 0 4 n 
14 14 ern 7 ei 


nn 


Note, When there is no Remainder in the Divi- 
fion, then will the whole Number be equivalent, 
or equal to the given Improper Fraction. As for Ex- 


lent, I divide 56 by 7, and the Quotient is 8; ſo is 
8 equal to 55 ; ſo alſo *2* is equal to 19, This is 
eaſily ſeen o the next Caſe. * 


8 CASE  , 
15 reduce a whole Number fo an Improper Frachog, 


Rule is, 


Multiply the whole Number by any Figure N 
Pleaſure, and under the Tr ſet g's ſame Fig 

you multiply'd by, and you have an bt 

tion equal to the given w ale Number. 


ixt 


— 
race 


% 
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'EXAMPLE I. 


Reduce 14 to an Improper Fraction. 
i 9. 12 
r . 36S; 
— A M. — . 
„%%% 0% $4 $2.09 BY k 


Here you fee I multiply the whole Number by 
5, by 9, or by 12, or any other Figure, and the I. 

oper Fractions are all equal to each other, and 
are alſo equal to 14. Therefore this is an unlimited 
Queſtion, to which an infinite Number of Anſwers 
may be given, and all right; but if the Queſtion be 
propoſed thus, it will be limited, and can then have 
only one Anſwer. As for Example. Po”: 


— 


EX AMT IE 2. 


Reduce 14 to an Improper Fraction, whoſe Denoml- 
nator ſhall be 15. 


Here as I am to have 15 for its Denominator, I 


am- oblig'd to multiply by 15, and no other Figure, 


"uh 
15 
i 1 5 
14 Fo En Pg 
210 K Up? 
— fr}. equal te 14, as before, * 
% 15 PP 


C 3 Cam. 


48: REDUOTIoN - 7 


5 


| Toreduce a Fraction to its loweſt Terms, * in Value 
| to the Fraction given. | 


Rule is, 


Divide the Numerator and Denominatot by any 
Figure that will divide them both without any Re- 
mainder, and continue ſo doing till you can divide 
them no lower; ſo will this laſt Quotient be the 
loweſt Terms equal to the original given Fractin. 


ExXAMPLE-I. 


Reduce 77% to its loweſt Terms. 

— 3 1 3 
Nan. 172 622 
— Aa 3 =4tt 

- Denom. 216 | 108 | 36 [9 | 3 


r 


= \ - > ”*% = rey AS n 
Z l \ l =" = = l 
_ = OF” eftthy. 1 n „ = 0 k r » „ r eee ' 
» 1 as Va, 3 = AU. _ F LR þ _ _ 7 K LU W N 1 = 
\ 5 N n _ is : - OTF UP N E 
n 3 . n \ 2 833 p * ) * 5 9 n 4 ——_ - N 2 re = ** 
7 „ 5 8 = * F 2 ht) , y HA ICS me TE r 1 , * p * m N RA 1 
2 2 * 1 er 9 r 1 N BY 74 * ae is i a 3 > - 8 Wr 7 n ps XY 2 * * 0 

TY. 2 7 * x \. 1. 4 - & 1 gp he = 4 2 0 2 Q i * — _ m—_—_ — * 7 

— — B c r - og 2,40 _ 7 5 : n Py mas - LIN +.ar+ — 144 4 


wh at. 


| EXAMPLE 2. | 

Reduce $15 to its loweſt Terms. 

r 
Num. 576 96 121 3 


„„ 
Denom. 960 | 160 | 20 5 5 


Do you underſtand the Work ? 3 
yr. 1 underſtand all very well, but the two Lines 


end * , — 


=. — 


Phi, 


ou make after the Anſwers I don't rightly appre- 


11 
F 


8682 


i. 


Hr. Yes. 


ed by and by. 
abb 


ſuch Letters or 
2 umerator and the 


Operation. 
Phi, You ſhall, 


Vutcan FRACTIONS. 
Phi. Wann (=) do you mean? 
Phi. It is the Sign of Equality, it 


bat = 4 
2 *. Kl e ft. equal to 4733 and 3 is 


19 


You will frequently ſee 


Note, After the fame Manner are Algebraic Frac- 
tions abbreviated. For ſuppoſe I were to abbreviate 


or reduce iq is owe Terms; It is only taking 
be 


tities 2s are alike cutie 
)enominator, and the Work 


of in Caſe 4 of Algebraic Fraftions, | | 
Tyr. Is there no other Method of * a 1 Ni 
tion to its loweſt Terms, becauſe it is difficult to find 
Figures that will divide ſome Fra#ions. © * 
Phi. Tis true, for that Figure which will divide 
one, will not perhaps divide the other, therefore 
there is a Way to tell what Figure will do it at one 


4 ' 


abb 


is don. Thun in the above Algebraic Frattion— 
I find & both in the Numerator and Denominator, 
therefore b b from both, I have in 
y _ > 
loweſt Terms ——, But this you will ſee more 
be 


.ab 
— its 
c 


Tyr, That muſt be * pretty, wT, let's ſee i? 


=. 
c 
* ws 

h 


* & ** 


SS 


20  Rxpverron of 
cad 5 


9 tber Way to reduce a Fraction to its loweſt Terms 
= | vs at one Work. (Luc. 75 Pr. I, 25 3) 


Divide the Denominator of the Fraction by its 
Numerator, and if any Thing remains, divide your 
former Diviſor by it, and if any Thing yet remains, 
divide your laſt Divifor by that; thus proceed till 

8 have Nothing remain, and then your laſt 
ivifor be a Common-Meafurer, that will infallibly 
© divide both the Numerator and Denominator of the 
given Fran into its loweſt Terms at one Work. 
mw Pray give me an Example, and explain it in 
ords. ; 


Pho I will 


PE. A. Ya. by 
— 2 


* 


EXAMPLE 78 
Reduce 34] to ita / Terms by a Common-Meafurer. 


Firſt, I divide 252 by 147 the Numerator, and 
it goes once, and 105 remains over; this 105 I make 
now a Diviſor, and the laſt Diviſor (viz. 147) a 
Dividend, and find it contains once 105, and 42 re- 
mains over; by this 42 I divide the laſt Diviſor 105, , 

and find 21 remains; and laſtly, by this 21 I divide b 
the laſt Diviſor 42, and find Nothing remains over; | 
So is the laſt Diviſor 21 a e that will s 
reduce the given Fraction 111 to its loweſt Terms at 
once; for dividing the Numerator 147 by 21, I have 

for a new Numerator ; and dividing 252 by 21, l 

ve 12 for a new Denominator ; and thus I find 
1 BEL | 
. | Ex- 


Von eas wi 121 


0 
b. 
[ 


Lud ex 6 


Reduce 514 to its loweſt Terms by * 


574) 861 (x 1 
574 - | © 
Com. Meaſure 78) 574 (2, AM 
| * 2 73 44.5 ö 5 
7 . po 
e 87) 594 Een Ween 
— — ö "Y 239 
O 
# | Denoni. | 8] | 
| 287) 861 (3 New Denom. 
urer. ; 861 | * 
and 85 N 
make . 47,1 | 1 
7). 4 TY 
2 fe- Tyr. I underſtand it well; but pray ſup — 
105, U tion cannot be abbreviated by a Meaſurer, 
divide by its proving an Unit at laſt ? & 


DVET ; pi. Why th the 
8 „ loweſt Terms already: 


ms at Tyr, Very well. are there no more Cate in : 
have Reduction 7 * 3 


Phi, Yes, here follows, ©. 
Cain 


Rep wt of © 


een 


ee cee Fraion to a — Y 
the ſame Value. | 


 Rutle is, 


Multiply all the Numerators one into another for 
a new Numerator ; then multiply all the Denomina- 
tors t er for a new Denominator, ſo ſhall this 
new Fraction be equal to the Compound Fraction 
given. 


Tyr. a is fo exlyT think I can do it directly; 
AN No Pour, for it 1 is was common Multipli- 


' 


* 


E x a N E 1. 
Reduce $f i of 4 to a Simple Fraction. 


Hr. I ſet down all the Numerators thus, 2 
TE, OE LOL +l 5 
e eee 3 


X v2 
New Denom. 72 
Anſ, N Io J of il. 


= « " 
. 
* 


* 


VI ARX FRACTIONS. 23 


there is a Character uſed for Multipli- 
>< Croſs cation which will mightily ſhorten the 
. Work, and take up leſs Room; belides 
Wt is frequently uſed in Algebra. This is it (& and 
fene that all the Numbers between which it 
ands are to be multiplied together. Thus 4 X 6X 2 
48. Pray remember it. 
Tyr. I know your Meaning immediately. Thus 


R o. Is it ſo or not ? 
hi. You are very right; now I'll try you th 
another Sum. . 


EM 2 EXA MI A 4 
An f of $of 4.07 7 vo OR FRO 


Tr. I multiply all the Numerators together, 
Thus 5 N 4 x 4 11 = 660 for a new Nu- 
merator. 


And 7 X 5 X 4 X 1680 for a new De- 
ominator. 

SO is 888 3 of of 3 of 13 Anſ. 

proceed to 

C4 7. 


J. 


common Denominator to all the Numeratort. 


Ag 


Rule i r 8 - 
Multiply all the Denominators t r for a com- 
Phi. 


aon Denominator; then take each Numerator, (be- 
__ ginning 


hat this Phi. It is very right, Tyrunculus.; but 


mukiplied by-8. is.4 X 8, that is 32. * 2 


Phi, It is very well done Banale, now we will 


To rednce Fractions of unequal, or different Dias; REG, 
tors, to FraQtions of the ſame Value, having but one 


i i £ i - F 2 * PT = A. * - I 1121 
F 1 D 2 r 9174 1 112 Ts Mr ra! _ nd - 
D 
ain Ya 


24 ' Rxpvcrion of © 


ginning at the firſt) and multiply it into all the De- 
nominators except its own Denominator ; ſo ſhall 
theſe different Products be new Numerators. to the 
common Denominator, equal to that Fraction whoſe 
Numerator you multiplied into the Denominators, 
which placed over the common Denominator, and 
the Work is done. Do you think you could do this 
directly? | 

Tyr. No, this is not ſo eaſy as the laſt Caſe. Pray 

ve. me one Example at large, and then Pl! try? 
hat N. N. hi. I will. Pray remember 
and C. D. N. N. ſignify new Numerator, and 
feignify. Ci. D. common Denominator. 


EXAMPLE . 


Reduce 7 3. * and | 5, to Fractions of the ſame, val 


Paving a common 3 


— 
— 
r * 1 »& 22 » 2 * 
0 oO or n TO Rr * 
r < : Wl. F » 
up 3 
x * 


F 


. > - — — gs 
at en ag 


a i AY 3 7 7 — O p x — yy 8 4 - 8 1 
7 ; = wi. EY a - 8 . C . 2 
4 « | A.) LE DV 
» 88 23 — 5 +7 . 3 — PS 7.” ATT , q a 
& pe LE 8 3 4 ORE =7 = DS oO — r 2K 
_ =_ EN 1 1 8 1 Mer 2 K 8 Y 1 2 mM — N ood <4 rc 2 
— 2 2 f ES Yoo l * - 8 . Wn wa ITE 8 4 
1 [ C 8 A 6 51 b N = * A. wt + R — * 33 - .. LF" 2 - a 
3 ö 1 ga reg = = + 2 * ES. ates . 2 ; - : a F ; 4 
2 H ' REL 8 r Rn Hg he - © Wy, vw hh ' : r 8 : 2 
ä 1 4 TS tl * | \ 
* - N N * _ -2 * of * 1 * 
/ 8 ne — gn ads 6 4 n * +1 >" — a 
a — AK. ” >» x4 ©" rat 
N 8 ” 5 * L T c 


* 
f 


1 2 0 = = l - <= 
: _—_ DSI 3 _ 
4 - h he” 4 4 = u _ -» — 
de OY, yy 6 ho A TY „ 2 
4 g 2 r Fas ">," : 
— + »+ 2 * a ng "> 


85.120 N. N. go N. N. 22 N. N. 3 
An 


A on Rt: 
2 ES: 
— — 


V = 4, for 80 in CI Alſo x13 
n . | 


. by Br. Tie fo plain y done, that I think 1 cap 6 
N Exam v | 
* y you may, as you take good Ob 


Ex4 


. 


«4 ( \ \ 
a> 4 K 
4 7 — ® 7 
dc. 4 * . 
— "= 6. 5 reien 8 
— dy 


| Te 
ON e — 


e 


, 37 . 


, = 
N # \ 31, 


Vulcan FRACTIONS. 23 


De- 8 

ſhall MF ___ EXAMPLE 2. | 

the 

hoſe : duce f, J, J, and 3 fu ee having 4 common 
tors, N 


and Tir. Fiſt wen, 5 & 6 X 8 X 4 
this ommon Denominator. Then 4 X 6 
10 568 N. N. irn 30 
Pray gain, 7 Xx 6 X 5 X-4 840 204 ink | 
'F > X 8 N 6 X'5 = 720N. N. Thats wow Mo. 
mber rators plac'd over the common Denominator, [ | 
„ and od the Ares GROIN 83 = + $28. => 
| and 238 = 4 Is it right? 
Phi. You ſurprize me, to ſee you fo apt; ſee 
hat Care is] You have no n for more Ex- 
amples in this Caſe, We will paſs on then to 


CASES. 
To reduce Fractions of one Dineninatiat] to EA thi 


This conſiſts of two Parts, aſcending er de ending, 853 
and And firſt of aſcending. 9 by. N 
When a Fraction is given to be brought from a 
leſs to a greater Denomination, then ſet. down the 
Frattion, and make a compound one of it, accord- 
7 ing to the Denomination it is to be brought f to; 
N and this compound Fraction is made by conſidehng 
** how many of the leſs make one of the greater; then - 
>= reduce this compound to a ſimple Frattion, and you 
will have a Fraction of another Denomination, equal 
in Value to the given Fradon. 
ain <td * This i a hard Caſc, this is not underſtood 
bare reading, 
4 Ol HE Eien ame of the wal but an 
| „ ee 2 
Ex D Ex- 


V oh 


_— 


26 -» REepvucrion of. 
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Ex Ari 15 
Reduce 3 of a Penny to ibe Fraction of a C. Sterling. 


Now obſerve, as 12 Pence make a Shilling, and 
20 Shillings a Found, I make : a n ace 


5 of 7 thus, 


el zof ri ef f a C. 


8 this dared to a ſimple Fraetion, viz. BE I 
x 1 3 N. N. and 5 X 12 X 20 1200 


80 is us of a C. aer. 


n 


% hb o 
* 
| ww 
* 5 0 y 
> : . : P 


| Otherwiſe make a ae Fraction of it at once; ; 


that is, 240 Pence make a /. Sterling. Then it 


will bes 2 of #75 ; this reduced to a ſimple Fraction, is 


rob of 45 (14648 her agree | 


L EXAMPLE 2 
Redice 3 4 of a Farthing to the Fraction of a Guinea. 


This will be 3 of 4 ef 8 r of a Guinea. 
Now 3X K 1X1 =3N:N. andy, X 4 X 


| "oh * 21 = 4032 N. D. So is 3735 of a Guinea 
= > of a Farthing. 


"WM 8 2. DzSCENDING, 


— 13 Ae you are to conſider, that the Fradfion 
is to be brought from a greater to'a leſs Denomina- 


tion; therefore, as you 4 the Denomitator 


of the given Fraction b arts contained in he 

Integer in Reduction aſcending, ſo now here you muſt 

er the Numerator of the given Hadi wo 
$1 me 


„ — 


v DAR Fractions #7 
ſame Parts, and you have the Anſwer. Or, which 
is all the ſame, only invert-the Parts contained in the 
Integer, (that is, turn them topſy-turvy) and make 


of them a compound Fraction as before, then reduce 
it to a ſimple Fraction, and it is done. 


| EXAMPLE 2. 
Reduce 4 of a C. Sterling to the Fraftion'of a Penny. | 


Here I conſider that a Shilling is 44 of a (. and a 
Penny rz of a Shilling, therefore I multiply the Nu- 
merator 4 by a0 and by 12, and the Product is 960, 
whigh I Ro over the. AYIA thus ws 80 
is af a Penny equal to + of a . or 16 Shillings, 
Or, by inverting. the Parts. as — directed, it 
will be 4 of d of *3. a compound Fractian, which re- 
gucedito a fimple one, vir. 4 K 20 X12 2 960'N. N. 
and 5 XL. X15 N. D. To prove this we will 
wy, £,x4mple a. of Reduction aſcending,” 7 g. 


| #1 ExXAMPLE' 2. | A 
Reduce 2011 FA Guinta to the Fraction of a Farthing, 
Here 753+ of * of 1 of 1. % 
Now 3 X 21 & 12 * 4 = 3024 N. N. 


, "TSF | ern 

And 4032 X 1 X 1 X 1 = 4032 N. B. This 
un abbreviated L -e, 80 5 4. 
of a Farthing = 7534 of a Guinea, as in nf A 
* aft Rai | = | 1 
What do you ſay to this Caſe, Tyrunculus ? Lap 
Tyr. I think I underſtand it pretty well; however, 
1 will look it over again, and try at other Examples. 

Phi. Do ſo, Now, oy e are come to the 

* + "© Wh | * FT  +:{,04 35 


3 Wo — 1 I 1 2 IS * 
e I Its 
9 ea \ 5 


. wn 


the true Value of any Fraclion. 


2* byes the Value of a Fraction in . Weight, or 


lower for Want of Parts in the Integer, and tbe 


moſt uſeful and pleaſant Caſe of all, which is to fur x 


Dr. That I ſhall like I know. 
. Phi. Pray obſerve carefully the Rules ns Ex 


amples, and I dare ſay you will work of them 
directly hee me. f * 


C As E 9 


Meaſi Ae. 


Rule 15, 


Multiply the Numerator by the Parts contin © in 
the Integer to which it belongs, always obſerving to 
begin with that Part neareſt related to the Integer; 
then divide by the Denominator, and if any le 
remains, multiply it by the next greateſt Part neare 
related to the Integer, and divide again by the Denc 
minator. Thus proceed till you can reduce it ne 


Work is done. 

Tyr. * . one Example at large. 

Phi. „and vou will need no more t 
andere the "Caſe PITTS IF 


Exam; | 

$2 I dat is the Value of x4 of a . Sterling ? 

Fut. f in Order to find the Value of this Fraction 

I conſider the next neareſt Part related to a fe and 
find it to be Shillings. Now becauſe 20 dhillin 
make a C. I multiply the Numerator 3 by 20, an 
it is 60, which I divide by the Denominator 32, an 
have 1 in the Quotient, which is 1 Shilling, an 
a8 remains over; this I call 3* of a Shilling. Noi 


as 12. Pence make a Shilling, dei 28 the Nume| 
3 rato! 1 


ator by 12, 


multi 
hich 1 divide 


to be 1s, 10d. 


Vulcan FraAcTrons. 
and it makes 336, which 1 divide alſo 
Which is 10 Pence, 1 
2 of a Penny; then as 4 Farthings a P 
y the Numerator 16 by 4, and it is 64, | 


he Quotient is 2 Farthings, 


2, and the Quotient is 10, 
16 remains over ; this I 
make a Penny, 


in by the Denominator 32, and 
| So that I find 11 of & 
To See the Vork. . 


* 
20 


- 
: 


32) 60 (13 
32 

28 

12 


32) 336 (10 l. 
33 


— * 
: 


16 


" 4 | 


a 
* ) 
| 75 


„ n TRADE 
| 1. 24 " . 
32) K (%% 
- 64 g . 7 5 = 8 755 
129 ; #7 
' — e + 360% , 7 
1 8 A 5 
at? i on, / 8 4 x : 
| and! « 1 * "Þ ; J 5 


9 


Auf. 11. 10 d. 1. 


* £ * 3. 14 4 a \ 


D 3 


RED uro of | 
Wot is the = K a alia * 


tr > ? | f , 27 ” | 1 0 


. 1 
„ 100 8 . kts 4 2 


8 
* 448 
— An 45. 3 

25) 75 34 


my 
or 
25) 84 (397% 
75 
* S. 
Dueftions to be tried. 


. What's the Va- | 
e of an Cr. $4. een, 


ee Pop 1964 56.0 66 36 


FF To find the Value another Way. 


Suppoſe I wanted to know the 11 of a . or the 
| of a Moidore. 


„ 
- 1 


dN 050 


— — 


„ wo e > 


e 


| | 2 . N 
 Vourcar FNACGTTONS. 31 
This is done only by abbreviating the Numerator, 
Wand bringing it down to Unity; then will the Frac- 
in be ,; of a . then multiply the Value by the 
Numerator, and you have its true Value. 


Firft, What is the x4 of a C. Sterling? 


I abbreviate the Numerator to Unity or 1, and 
conſidering what 11 of a . is, I find it to be 1 5, 
8 d. this I multiply by 5 the Numerator, and it 
makes 85. 4 d. which is the Value of 54 of 'a . 
Sterne © ,, ü CSS 


dot is the $f „ Meidere e 


I conſider that 14 of a Moidore is 1 6. 6 4. then. x 
multiplyi by the Numerator 7, I have 10, 6 
which * alue of 4+ of a Moidore. 1 


F : 


every /imple Fraction's Value was leſs than an Integer 


was more. {Obſerv. 2.) To prove which let us 
take any two Fradtiont, one P | 
improper, and ſee what their Value 4s in Relation to a 


>» ” 47 
? k o ” 
4 ESA WEE my nd ut axle 


3 


Suppoſe the Simple Fractich to be 12 of a C. 


I find x4 of a C. to be 15, 8 4. therefore ;2 is 9 
Times 15. 8 d. = 15 . Now 155. wants 55s. of 
the whole Integer or 1 /. therefore the imple Frac- 
tron. of is leſs in Value than the whole Integer or 
Unity, by 5 Shillings, Now contrary to this, an 


1 : 


- 


N. B. I told you in Dial. the 24, Obſerv. Is — <- 
or Unity, and that the Value of an zmproper Fraction 


| 


. 


5 


imple, and the other \ 


b e 
1 8758 


7 
= 7 
U 

mY 
3 


e ee eee 


67 
| I muſt be quite dull of Apptchenſiof. not to Tee the 


| _ think you underſtand all the g Cafes in Neduct᷑ ion 


. true Knowledge of Nedursln. 


* 


2 RRE DUTIoR of: 
Pradtion's Value is more than the Integer 
iefelf; e 


EXAMPLE 2. 
"What 3 is the 4 of a . Sterling v 


i being an improper Fracrion, I divide the Nur 
merator 25 by. the Denominator 4, and it gives 6 
nyo un or 6 , now as one remains over, it 
z of a hich is 5 s. So I find *Z of a L. to be 
«5&5. 104. Do you underſtand it, Tyrunculus ? 
Jr. Had you only fad it 1 might have been at a 
Loſs ; but you have demonſtrated it ſo plainly, that 


Nature of it. 
Phi. I am glad you underſtand me and pray do 


to work thee now off find; for i ou do 
not (at leaſt all but the 87h, N aaa o much 
wanted) I freely tell you that you — — 
Lofs; f the next four Rules depend wholly upon 


Tyr. You do well, Philomathes, to take uch Cat 
of me, and I have 8 Learner will take your Ad- 
vice; but for my own Part, I can ſafely ſay I under- 
ſtand Reduction quite perfect] 


Ph. Wa, ff, Tr Till ped ly © 
Addition, 


2 
11 13 A 1 26 x 4 2 : % 4 nal 1 
" . 


G. 


* "+ þ 4 —_ 8 


a 8 bs > 
g 9 
14 214 bet . \ 
: 15.” + ef 
"DES $ {4 C 8 
- - * 
* 
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— — 


2 8 * ä 


DIALOGUE: II. 


Df ADDITION, SUBTRACTION, MULTIPLICA- 
TION, and D1v1s1ON, of VULGAR FRACTIONS. 


Nu” — — — — 
es 6 * ; f 4 : 1 
-— it 8 E CT. I. 06 86 
oe Of AdpiTION of VuLGar FRACTIONS. © 
© FI OW. is Addition of Fradtions performed ? 
that | Phi. By this one general Rule, viz. all 
the 1 Fractiont muſt firſt be reduced to ſimple ones, 
ome all Fractians to 2 common Denominator, (by 
Caſe the 6th and 7th of Reduction; ) then add all the 
Numerators together as in common Addition, and 
place their Sum over the common Denominator z p 
and if it be an improper Fraftion, reduce it to a mixt : 
Number * Caſe 2. in Reduction) and you have the 
a Ex ATE 1. _ 
1 | Add 3. 3. and 4 together. , __ .. , 
| Here becauſe the Fra#ions have all one common 2 
to Denominator, I only add the Numerators 2, 1, and 
| 4 together, and their Sum is 7, which I place over Fs 
the common Denominator 5, and the Sum is 4 an 5 
improper Fraction, equal to 1 4 Anſ. | TER 
28 DO r 
EXAMPLE 2. ä 
Add 21, 27, 4+ and I together. = 
r. 


pores 57. This is mighty eaſy ; the the Rule is ſo plain one 
t well 8 | 
"Phi, oy I will ſet you a Queſtion N 


n aan 3. 


Add , b , and; Wee 


. 1 om aka youu have puzzled me; but ſta 
a little, let me find it out myſelf. —I ſee how it m 
be done, I muſt reduce the Frafioms firſt to a com- 
mon Denominator, and then add the Numerators to- 
gether as you have done above. Muſt I not ? 

Phi. You have it I perceive. 
: Tyr. Firſt then, to reduce 5 . to a com- 

Denominator 


X4X.2X 3 120. 
7 Numerators ares flows : 


NT bn [Their Sum 396 which pred one the 


common Denominator 1270 ſtands 1223 this, 
by Caſe the 24. in Redudion, = 124 that is, 
2 +, the Sum of 3, 5, 2 l 2 


Phi, It is quite right, us ſee what 
1 is . for Iain yo 


VurGaRr FRACTIONS. 1" 
rill do that already which will coſt a careleſs Reader 


; other 
Y Hr. With all my Heart. 


£3 | 


EXAMPLE 4. 
Phi. Add + of 4 of 4 and 4 of + together. 
Try. Let me ſee; I muſt firſt (by n 


When the Fractions ta a common Denominator, and 
Wrocecd as before. Firſt then I multiply : all the Nu- 
erators together, vix. 2 XK 4X 3 = 24 N. N. 
hen 4 K 5 X 4 = 80C C. D. So is 24 = x of 4 of 
. Then the other compound Fraction, 1 1 of 4 
educed, is = FJ. $0 the two /imple Fradtions to. be 
added are zg and 43. ' Theſe I reduce to a common 
Denominator, as in Example 37 and find them to 
e 3453 and 3228. Then have 

add the Numerators together, and their Sug is 2752, 
hich. I place over the common Denominator thus, 
: — and this I apprehend to be the dum of 3 of + of 
and ? of J. Is it ſo or not? 


grounded in the Rules of Reduction: However, I 


think I can poſe you the very next Queſtion. Wilt 
you try at it ? 


Inew me if I cannot do it. 
Phy. You aide not doubt it—Come then. 
1 N + 7 C. J, of 3 and i together. 


Ph I thou ugh 1 ſhould puzale you; however, be 
not diſcourag 1 * 5 


„ vv  Þ; . 


Times the Trouble. ee PE (uy NE." 


luct ion) reduce the compound to p 5 Fractions, and 


nothing to do but 


Phi. It is, and 1 am proud to ſee you fo well 
Tyr. To be ſure I will; for Lämagine you wil 
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D e CA Se CESSES 
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328. 


36 Aspi fon of * 


ther it be a ſeparate Fraction by itſelf, - 

Phi. It cannot belong to the compound Pradtion, be- 
cauſe the Word of is not between them. There are 
two Ways to do this and ſuch like Queſtions ; but the 
ſecond is the ſhorteſt and eaſieſt Method in my Opi- 
nion. I ſhall therefore only tell you the Wark to 


work it, and leave you to try it 5 N at large v. 


Obſerve _ 
Mzr THoD k. 
| Reduce the compound Fraction + of 3 to a ple- 
one, which | 43% Then will the Sum be oa fn 
4 £4» 7. i and 35 together, Now by reducing 
the mixt Numbers 4 4 and 7.3 into improper Frac- 
tions, I have 14 and 1155 hen may the Sum be 
read thus; add 18, 1 and xz 3 Theſe 
Fractions I reduce to a common Denominator (as 
in £xa 25 * 3.) and find them to be 3438, £435 and 
heſe Numerators added together, and di- 
Yided by the common Denominator 720, gives 12 in 
the Qyotient, and 408 remaining over. 0 is the 
Anſwer 12 C. $22 212 2 115. 4d. 


The ſecond Way rater is the beſt, becauſe you 
have no Buſineſs to meddle with the whole Numbers, 
but only with the Fractions, and then add their Sum 
to the whole Numbers afterwards. 


dercn th that the Learner by . 
duce mixt Numbers to mproper Fractians, 1 2 
having had fo many Examples of both Ce. 


Tyr. There is Nothing that puzzles me but the laſt 1 
Frattion +5, for I am not certain whether it belongs 
to the compound Fraction that ſtands before i it, or whe 


E. of 


voni FAcrtohs. 35 
The Pra#tions are 4, f of and x4. Now } of 2 


x2. Therefore add-z, F Farid 1 together. 
Theſe Fraftions ae to, a common, Denomi- 
ator will be 328, 78 and 328. Theſe Numerators 
added together, and divided by the common | wa 
„ gives 1 whole Number in the 


the ent, 8 remains over. So is the Sum ks: 
pi- raclians — 1 425, which I add to the whole 
to Numbers as follows, and yo ns n ne as 


es, above. 
of Add £ N 
"$401 135154 M8 £82 

| 4 LEAR foo Fad? {1 p 
or to 12 12.498 as befare = 22 C. 125. oy 
cing WW Ye. PR e becauſe if the © 
rac- whole Numbers conſiſt of many Places of Figures, 
be then by the firſt Method in reducing them to amproper 
'heſe Fradtions, there will be a great many Figures, and a 
r (as reat deal of Work to reduce them to a common 
and eng aſterwards; whereas, if che whole \ 
di- Numbers de ever ſo large, it makes no Alteration 
12 in in this ſecond Way of doing it. ü 
s the Phi. Your Notion is right, Tyrunculus; and 1 


think you will ſoon learn to ſubtract are ſo per- 
fect in Addition. r fe : = 815 


Tir. LS Koo BAR: Fe e 
Well, Tyrunculus, who can defirg a any e 


(hg Lou have done well hitherto, and I hope will con- 
; ua tinue it. lt gr roger | 

' to re- * ; tat? i ; bs * ; 4 ay 
-en; h "2 Eo 11 ennie 3% k NA. * 
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SECT. . 
"Of Sera error of VotoaAr FxAcrons. 8 
der 1 Have heard that dabrractian is the hardek Bl 
Rule in Frastiom. | 2 
. It is counted ſo by moſt Learners ; Homes, = 
by that underſtands ReducFion well 1 ſoon do it | 1 
as you will preſently find. IR aig F 
yr. Pray how is it performed ? | 
Fl. The very ſame as Addition, ſave gag 
to ſubtract inſtead of adding, accordi Na. 
ture of the Queſtion; but the Rule is x — For 
all compound Fractions muſt be reduced to ſimple-ones, 
and then all to a common Denominator; after which 
only take the Numerator of the Fraction to be ſub- 
tracted, out of the Numerator of the other Frattion, 
and you have the Difference or Aniwer as in com. 
ont ONO AER.” 2 80 


"©. e 
134 1 14 


ths 5 ew wo, Bb 0 "Fm 4H 
b 3; T 32 Take 5. Take * 9 I 
. N 4 oh A. * 1 


Prof i Fun 76 ke, . 


2 "Hare. i in theſe three Examples, pecauſe the: Froe- 
7% have a common Denominator, L only ' ſubtra@ 
the Numerators as in common Subtraction, and place 
the Difference over the common Denominator for an 
Anſwer, I prove the Work alſo as in common Sub- 
Faction; for I add the Numerator of the Difference 
to the Numerator of the leſs Fraction, which, if the 

| Ol 


VI SAR Fractions. 3 
bv ork be right, will be qual to the Numerator of 
he greater Nu.. 
97. I think this is more diverting than Audition. 
ow let me aſk you a Queſtion or two if you-pleaſe. 
tits 5 F7 It 1.61 e fs | W. 
5 EXAMPLE 4. 
Fri rr t.. 
= Ph. Firſt, I reduce the Fractiuns to a common 
cacminator, and find them 1 and v8, then I 
btract the Numerator 60 from the Numerator 143. 


c chere remains 83 which placed over the com- 
on Denominator 165, gives 724 for the Difference. 


For | 

_ A 5 

ſub- | Prom g of 4 take 4 of 5 2 
ion, That is; from 433 take 53. Theſe reduced to a 


ommon Denominator, it will be, From 43$-take 
28. Now theſe are prepared for Work ; therefore, 


DO is 33+ the erence. between + of ; and = of . 
Tyr, There can be Nothing eafier than theſs X= 


<a amples; he that underſtands Addition: cannot miſs 
” Subtraftion indeed. But till I have taken Notice of 
a one Thing, which perhaps if I mention you will 
laugh at me. FS „„ 
| bi. Why ſhould you think ſo; "that would be 
N highly baſe in me, when I have before deſired you 
bra o ak me any Thing that you are doubtful of; ther- 
ne re pray let's hear it, it may perhaps be of more Ser- 
apa ice than you are aware of ?- ;... : its 
pl : Tyr. It is this then: In all the foregoing Examples 
+ ** I perceive that the Numerator of the Fra#ien to be 
once BY vated is leſs than the Numerator of the Frac- 
© the yon ſubtract from, which makes all the Examples 
Work : E 2 quite 


e 


by ſubtracting 96 from 420, 1 have 324 remaining 


40. "SUBTRACTION of | 
quite eaſy : But ſuppoſe the Numerator of the Frac- 
tion to be ſubtracted be larger than the other Fruc- 
tion, where can I take it out of then, and how muſt 
E proceed in ſuch a Cee i 
Phi. You were afraid I ſhould laugh at you, but I 
aſſure you it is a. very material Queſtion, for this is 
the moſt difficult Part of Subtraction that Learners 
meet with. The Rule then is this: £243 
VN. B. When the Numerator of the lower Fraction 
(that is, the Fraclion to be ſubtracted) is larger than 
the Fraion you ſubtract from, then take the ſaid 
Numerator out of the common Denominator, and 
to that Difference add the top, or lefs Numerator, 
ſo ſhall this be a new Numerator to be placed over 
the common Denominator, and you muſt carry one 
| for borrowing out of the common Denominator, as 
you do when you borrow in common Subtradiion, 
when the lower Figure is larger than the Top-one. . 
Dy. This is quite pRin, and eaſy enough to be 
performed 1 ſhould think. 0 . 
Phi. Eaſy; can a Thing be hard, when the 
Rule laid down to work it by tells you how to pro- 
ceed in every Reſpect? However, I will try you with 


* 


J Ern 6 | 

Dy. I try to ſubtract the Numerator 6 from the 
Numerator 5, but cannot; therefore by the Rule I 
take 6 out of the common Denominator 10, and 
there remains 4, to which I add the leſs Numerator 5, 
and that makes 9, which I place over the common 
Denominator © 10, and it is 58: Then becauſe I 
borrowed out of the common Denomination 10, I 
carry 1 to the whole Number 19, and it makes rs 
A. g 1 W 


FT - : 
* l 38 


_ 
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which I ſubtraQ ſro 245 and thers remains 4. So is 

Em 74 ves Tx | 


\Exancy. . 


A ” 
1 ˖ - a4 "> * 1 
* b F * 
. . 4. 
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From 2445 From 419 32 
Take 19 18 Take 147 24 ; 
8 Anuſ. 418 | 8 | . EAN 1. 


5 | 2 Kr 


Phi. 4 Proof of Ex AMPLB 6. by common Subtraction. 


D 


> S AAKS 


From 44 + To that i „ Be 10, 8 c 9. of Reet. 
Take 19 op: Te» that is, 19 12 


Auf. 4 7 * „that is, 4 18 Diſc. 


—— — 


Prof 24h Hy that is, 24 10 


4 


as 


1 

he 
o- 
th 


77 Tbis is N e ſee the Proof of one Rute 
of Arithmetic by another. 

Phi. You may prove any of the four Rules in 
2 by common Arithmetic as well as this; ; for 

come, alike if you proceed in a 

180 Manner. Was, i you ſeem to me 
to be qualified for Meubiphication; but I have a Fancy 

row Maſter of . r n 

of dune. 72 
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5 Ex AMI = 
err 3 of 4 0 ; end B paid him 17 '6 
gert £ 
Tr. lende 
4 240 * of F of |; ind 5 776 


£4 of 4 


74% and z, reduced to a common Denominator, 
will be 23228 and £7345. Thus are the Fractions 


prepared, 9 thus: 


be 
"lent B 250 x 
B paid him —— Ha Then by Ex. 6. 
I find the Balance 6 is which, by Caſe 9. 
in Reduction, is 63 3 & d. 4 2311. 

Phi. I muſt needs ſay e 
ſtruct you, 7) ee T have but one Thing more 
to obſerve to vou, and then we will £0. to Mult:plica- 
tion. 

Mete, When you are to ada or ſubtract the Fruc- 
tion of a Farthing or a Penn ny from the Fra#tion of 
a £. or Guinea, &c. then ( y Cafe Caſe the 8th. in Re- 
duction) reduce the Fraction of the one, and make it 
equivalent to the Fraction of the other, and add or 
ſubtract as the Queſtion requires, you have the An- 
ſwer. And Inn much for N W 


4 * £ a bY » - 
— — 


- 


id — r 1 * f 


SECT. 8 
ee am 88 


Tr. OW is Multiplication of Frattions pere 
formed ? | 
Phi. As in common Arithmetic, fo alfo here are 
two Parts or Factors given, viz. the Multiplicand and 
Multiplier, - 


OY 


vor PRACTTIONS. 43 


erators together for a net Numerator, and the Deno- 
minators together for, à new Denaminator, and you 
have the Product or Anſwer ; which, if it be an 


* oy e Fraction, reduce n. Number, M 
or, 1 3423 ; . 
ons EAI SE, i: abs i 
# 0 2 i + by 4, © * A SEE El alt 
| Au. * | : Ret. oa 
6. 5 e 
79. | Multiph 15 by fk. © © Ge 
7 Here 42 X\ 2 Taos) 
* 2128 N 
ore Tyr. Nothing is 3 than this indeed. Pray try 


ica- me with a few Queſtions? 
hoy Phi. I will; and I am fully perſuaded that you 
rac- will work maſt of them, if you rightly obſerve the 


of Rule, which pray look at once W leſt * ws not 

Re- * „ 

by. 8 "Exampie * 5 
or i 4 Aw - - 14 FA TI, 

An-  Mubiply $253 5 U. 1 


Ty. Firſt Ab be 66710 for N. N. and 
9 X 29 =261N'D EET 
Phi. You are very right. 


e 10 U Ti. 1156755 
* 


EXAMPLE 4. 


5 Multiply 4 of 3 by + of 5 
Thr: Firſt fol! = 48; and i of f 34 ; there- 
fore I multiply 28 r 3h and the _ is 1878. 


| Now I'lLaſk if you pleaſe. f 


— 


Multiplier. When therefore you have reduced the 
mixt Numbers to improper Frattions, and the compound 
to imple Fra#tions, the Rule is, multiply the two Nu- 


a ele ee ** 


de | "EXAMPLE 2 


rx. Muy 4 £ 1 1. * 


Pb. Theſe being mixt Numbers, they are 88 

to improper Fractions, that is, 411 = 2} ; and 12 
= Az; that is, f and . Now 209 X 51 
10659 and 5 X 4 = 20; fo that the  Anſever is 
22922, Which reduced to a mixt Number, is 532 335 
a2 19. 

* 4 ow I think I can do any Queſtian in this 
Rule, 


Phi. Perhaps ſo ; but it runs in my Head that 1 


| IS ons poet th boy pant Lang 


4 544; tan BE fats 2x6: 


© Mubigh 14 . 1% + 9 C. 17 0 


355 n f 
Viz. = —_—_ $5.7 and + 7 vi. = N. 
fore I multi iply 11 Cie „. Theſe reduced 


do tmproper 2 will ed bus; gp = ly Aby 


8. Now 117 X 19 2223 N. N. and $ 12 
| 1 D. that's, f J, = 18 = 138, 185, 


94 Phi. Very well 8 ; and the better becauſe you 
abbreviated the Fructiam 33 and 11; for which you 
will ſee the Reafon given in the Method of Abbrevi- 
ations, Dialogue 4. Seer. 2. Now for. the ſecond 


Queſtion, Tyrunculus. e | 
| \Fxanes * | 
Ahh 14 15134. ? 


8 3 by 1 why bes b 
but one Fraction prom beers yo have ſet me 
ONE _ V pf Pbi. 


Voor GAA FRACYONRSs. 45 
- Phi. It was but this Inſtant that you ſaid, you 
believ'd you could do any Sum in the Rule, — Why 
don't you make a Fraction of the whole Number 1372 
Tr. I muſt know how firſt. 


: 
” - 
* 


"1 vr. | ; 7 
Bhi O for Shame, don't you know, fo. plainly 


2 as T told you in Dial 2. Obſerv. 4. Pray don't for- 
— et your former Inſtructions, and then e me; 
10 f thought this would put you to a Nonplus: How- 
P ever, it is the firſt great Error you have committed, 
ſo we will paſs it by ; but pray be more careful for 

by the Future. Sond on to make a Fraction of a 
whole ys bh is only putting Unity under it. Thus 

13 is = 54. | Nen 

A Tyr. I bluſh to think I ſhould be ſo. remiſs. How- 


ever, pardon; me, I know now eafily how to per- 
ſorm it: For 14 


by multiplying 


133 — 13 


=; and 13 21715 therefore £1] 
137 by , I have ag = 189 4z that 


is, 189 C. 45. 54. 1 4 or 4 of a Farthing An/. 
Phi. 0. : riot, Hrunculus; and _ ſhall 
make ſome Obſervations, which, tho” already known. 
to ſuch as are well verſed in Vulgar Fractions, yet, 
as they are not taken Notice of by any Author Va 
acquainted with, it may be ſerviceable to you and 
others. CSE 1 ' a, — in * 


When one ſimple Fraction is multiplied by 
ther, the Product will be a Frattion, therefore 
the Anſwer is leſs than Unity. It will be alſo lefs 
than Unity when one compound Fraction is multiplied 
by another, provided they be compounded of |/ample 
Frattions. ( He Obferv. 1. Dial. 2.) Thus in Example 
1 where 5 is multiplied by 4, the Anſwer is but 4; 
that 15,44 of a ,,. multiplied by 4 of a . is but 4 of 


2, or 10 * 


RK) 
ano- 


3 


4 


tn 2 as 
74 
* 


"2 


46 Morrtr LICAT 10 ofs Ge 


Mons 2. 1 FEY 


# FX : 


es to this, one. improper Fraktion Alete 
by another is more than Unity, Thus if you take 
the Fractions in Example 1. and invert them, it will 
be + of a C. multiplied by f of a C. and the Anſwer Wh 
will be 28 = 2 whole Integers, or 2 /. So that the thc 
Product now is Juſt four Times more than it was War 
_ beige, . 5 5 
1 Et Narn * ict 
=_ - When a ſimple Fraction is to be multiplied by or an 
: with an improper Fraction, the Product ck be by 
time a imple, > ary ſometimes an improper Fraction. 
Thus $ multiplied by *4 produces the /imple Fraction 
#23 boy multi ee ker 
* for the wer. 


Cn 


ors: * 


. equal to 
_ thc Denominator of the other, and 8 
_ tor of it equal to the Numerator of the other, then 
EF will their Product be Unity or 1. Thus 4 multi- 
ply'd by 2, the Product is 33 = 1. (See Dial 2. 
ba 3˙0 So alſo of af. in + of af. 2 N 
* 

By. "Theſe Obſervations are of great Senior to 
ground any one in the right Notion of AAultiplicu- 
Ru my pray” is there no Method to prove-this 

ule? + | 

Phi. Certainly there is; and this is the Beauty of 
rus that it admits of the Proof of itſelf — 

Ways by djverſe Rules. For Inſtance, Suppoſe 
a . were multiplied by 4 of a 15 the Anſwer 2 at 
* _— 


V. 


PROof. 


Diy1810n G. 47 
PROOF. 8 


Now N dg Sg, and 4, X 5 Sa. 

2s above, 

5 I am highly oblig d | to you Philmether fo 
your Care in giving me Examples. Pray is 
there any Thing more wiv we — Notice, or neceſ- 
ſary to be known in Multiplication ? 95 

Phi. Nothing: I have indeed been more 

icular already than I intended; therefore I 
paſs directly to  Divifton, 


1 


jon. —_—— N 2 e 
ion | 

Of Division of VVI GAR Fractions, ' 1 
4 k 
1 
enen, 8 
| to ther ? _ 
ina- % 9 
then Ruiz 1. 7 i 


Phi,. After r 8 all mixt wn and 
pound Fractions as before directed, to fimpile or im- 
proper Fraztions, the Rule is, Multiply the Numera- 

or of the Fraztion to be divided into the Denomiaa - 
ot of che Fruckian you ou. divide he's Br and place their 
Toduct for a new Numerator ; multiply the 
Denontinator of che Divide into ka Numerator 
ff the Diviſor for a new Denominator, which place 1 
der 2 new Numerator for an Anſwer. Or, fy a 


A 
e 


5 Rur 


4s — Divrorow of | 


mo 
N - ä * 4 - 
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_— =_ l = 3 rene DEEP - . 
Fo - 1 2 9 enn 2 1 = 
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4 RU LE 2. 


It you invert the Diviſor, that is, turn it into 
contrary Order, by ſetting the Numerator under- } 
-neath, and the Denominator over it; then multiply 


the Numerators and Denominators together, as in 
Multiplication, and you have the ſame Anſwer as 
above. ee een 

E EXAMPLE: . by RULE 1. 


Divide + by 11. Auf. th. 


1 i 


t 
„** „„ 


Same Ex AMI E by RUE 2. 
Aaliphy b h) . Arſ-th. 
EXAMPLE 2. RUIz . 
Divide ig by . Anſ. ä nnn 


—_ 


Same EXAMPLE by RuLE 2. 


; Multiply ag by . Anſ. It as before, 
Vr. 1 like the ſecond as well as the firſt Way, 

; Ph . Uſe which you pleaſe, me, you are bu 
5 in either. There is no Occaſion for any mort 
Examples, ſeeing that you have a Rule both f 

ſimple; and compound Fractions. However, I'II giv 
0. 05 Frunpe or gp. wore by” Vo ol 
1 | Is 


3 


U 
anc 


. 
2 
* A . 3 « a F * 
a. * * a » * a 4 : s %& © £4 je #* wad & # ry \ 7 A 
= 


Vur e 6A Ni F (novo 


af? N 


7 pi, Af £4 FTP #5 Tha Kahs 


ply Anſ. *$54 ='6 L. +443 that is, 6 C. 55. 7d: x3$ 
in And after the fame Manner for compound Fractions, 
"as u. I underſtand you quite well. fee is there 
, any Thing to be obſerv d in Diviſion? | 


ſelf, which may de of Service, » l 


— 


Nor 1. 


141 


Denominator, is to be divided by a /imple Fraction, 
whoſe Numerator is alſo Unity, the Goat will 


always be an improper Fraction, having Unity for its 
Denominator, and therefore ente to 
a whole Number. 
er Ain ob ne tenants Tho A, 1AÞ - 
x Nara as nn 
* When the Denominators or Numeratorg are not 
"ay. — „the Quotient will ſometimes be ag ben 
are bu ometimes a femple Fractian. 
y more | 
oth boy oh F YE : 


Multiplication. That is, a leſs Number may be 


FI W into . by this Diven, contrary to 


2 F 


common 


Phi, 1 ſhall make a few Remarks upon the Rule 


When an 7 Fradtim, having Unity for its 


From hence, it 3 to perceive, that Diviſion. 
of \Frations' will anſwer. the con End as Gren | 


kb 


e 2 bem 
Pay — 1 KY 5 = 
ki The OE 


= 9. 20 noma wh; +: 


common Dien viz, Moidores, Guinew, or 
Pounds Sterling i * Pence and Farthings; or Hun- 
dred-Wei eight into Pounds and Ounces, 2 

Vr. What do you ſay, Pounds may be brought 
into Pence and Farthings by Diviſn? I thought 
Divifion had made any Number 4%, and not more / 

Phi. It is true, it does ſo in common Divi/ion, 
but it is quite contrary in YVulgar Fractions; for here, 
more is _—_— into 4% by Multiplication, and l/s 
into more oy Diviſion. + 

Tyr. I ſhould be glad to ſee ah Example of this 
Sort if you paſts for I have heard ſome great Pre- 
_— to Arithmetic ſay it cannot be done, *tis con- 
to Reaſon. 
"Phi Pleaſe then to propoſe a r yourſelf ? 


— 


* 


EXAMPLE . 


| Tyr. It is " quired to beva 30 Moidores cate Far-. 
things by Diviſion only ? | 


Phi. And cannot you do it think you ? 
| Tyr. Why really at preſent I am at a Loſs. 
Phi. Pray be pleaſed to read over Note 1. in Mul- 
tiplication and Diviſion, for it is only for Want of 
being perfect in them, and truly W * 
W of different Fracbians. 


W then, 


As one Part of the given Queſtion is Farthings, 
and the other Moidores, 51 reduce (by Caſe 8 in 

duc ion) a Farthing to the Frat#ton 4 a Moidore, 
which * I make wr 


„ „ = 


= 
3 


VULGAR Fai otrons. 9 


Number 30 I make a Fraction of alſo for a Dividend ; 
ſo will the Quotient n See the 
Mert. 

By Caſe 6. of ReduZion 4 of 1 of = x38 of 
a Moidore foy a Diviſor; and 30 will be Fry Now 
27 + 1x9 — 11 ſhat 18, 38880 Farthings, 
Do ou underſtand it? 

yr. Yes, quite well; I could not have thought 

it tad been. ſo cafy : But pray what does this Mark 
— ſignify? 
„ Phi. n is che Sign of Divi/con, and 

„ ſſews, that the Number before it is tö 
\ 6 be divided by the Number after it. 


Ho e Ne eee 
rt 


Exaneie * 


Phi, It is required to bring 84 Guineas into OT 
| by Divition only. 


Tyr. I find (by Caſe 6. of Reduction) a Farthing 
to be | equal to #7 of >: a Guinea. Then 8 
f Ve Y 8 Anſ. 

I 0 pray remember that the 
ſame is ns 92 dy B Fraftions, by finding 
the Decimal of a Farching at a Moidore * Guinea 
the Integer, and dividing-the whole Number, thereby 
you will have the ſame Anſwer, 

From hence will naturally ariſe the ſelf-evident 
200 of 


. F 2 Nor 


A W — * * oy - 0 
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That IE; 57 Sho 1 5 Adel by a 
e Fraction, the Quotient will be ſo much larger 
than the Dividend as the Diviſor is leſs than Unity; 
but When a; fmple: Fraftion is divided by a 0 tk 
Number, the Quotient will be ſo many Limes leſs 
than the Dividend as the Divifor exceeds Unity, 
2 5 divided WER is equal to 203 but 4 * 5 

ut . © 
And thus, Tyrunculus, having finiſhed theſe four 
Kules with Variety of Examples, I ſhall now exer- 
eiſe you in them with ſome practical Queſtions 
the Rule of Proportion ; which, if du 7 e 


will make you a Ferber —_— of Yulgar Frac- 
EY tions. | IK 


"Note 4. 
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The Ruiz of 3, Sc. 33 


— * —— n — — | * 
DIALO GU E Iv. 
4 SECT i: 


Ne NAA in VULGAR FRACTIONS, +6 


Tyr. J Am proud wan T any got thus far, and et 
I I almoſt dread the Queſtions you 8 
fo hr if be parſed i the foregoing Rul 
i, in the foregoing Rules, you 
have no Reaſon to fear this at all; for it is nothing 
elſe but + in re Be | 
Tyr. Is not the Rule of 3. of Fractiuns tin 
the less Manner as the common Rule of 3. direct? 
Phi, The very ſame, due Regard being had to 
the Fractions. ere are two Methods, the ſecand 
of which is (in general) the readieſt and eaſieſt; but 
you. may take your Choice. 18 ' ho 


SE Cen Wort EY ot Si als 
Having reduced all comporind to ſimple Fraftions, 
and all — Numbers to mprs; ration, then ſtate 
ow Queſtion by making the firſt and third Num- 
of one Name or Denomination; this done, Mul- 
tiply your ſecond Number by your third, and divide by. 
your firſt, add you have the Anſwer. Or, 
* | = RUIL R 2. | ay 
Having reduced the Fra&ions, and placed the 
Numbers in Order as before directed, Multiply the 
Denominater of your firft Number into the Niaherator r 


1 of 


7 


* 


o Rn, 
F the ſecond and third for a new Numeraton; then 
multiply the Numerator of the firft-Frattion or Num- 
ber into the Denominator of the ſecond and third, * of 
a new Denominatur, which place under the 'new Nu- 
merator for an Anſwer. | 1 


ExAMPI E 1. . 
a Yard e ; of @ {: what eg 25 { Yards, 
onen ie 


Now za K g = i; chi += 4489 = 
28 C. 7 ＋ 28 C. 95. 5 d. 19. ith = +”, 


. 5 Or, by RuLE 222 


Having ſtated the Queſtion thus, If 1 — 5 — 227. 
I multiply the Denomingtor of myirft Number (viz 4.) 
into the Numerators of the ſecond and third (viz, 5 
and 205) and it gives 4100 for: a N. \Numerator. 
Then I multiply the Numerator of the firſt (viz. 3) 
into the Denominators of the ſecond and third, (viz. b 
and 8) and it gives 144 for a NM. Denaminator. So 
is the Anſwer £353, = 28 . as ab. 
Dr. 1 think as you ſay this ſecond: Method is the 
beſt, if it were only becauſe it ſaves the Trouble of 
Diui on. a | 
Phi. It is the beſt Way in your plain eaſy Que- 
ſtions, but in ſome Reſpects the firſt Method is moſt 
practicable; however, either Way you Tee —— 


a. 4a. 


— ke — 


2 


* 


in Vourcin Fractions. 35 
the ſame End, and therefore you may take either of 


them, as Practice or F ancy may direct. 
Tr. I ſhall cake Care to be . in both. Pleaſe 
to try me with a N pc 
Phi 1 will. ih * 


1 relarks 2. 4 T 4 
1s een 2 U it, what oof « on 


1 4 * 
40 Buſhels; I Rate it thus: 
ö x * 4 

7 3 en & f 
7 : V2 4 . * 33 / : 
4 : | » | A : $ _— 03.3 

eins —— 2 2 1 4 

4 * 
182 [ Jar nave Mack 

1 Ry 1 $ © . 

FM, en eee FM. SICETL ett ** 144 


24 Now £22 90 12 3 this 
— 2 aa of a en þ reduced, ts We 
it is 35 1 94 4 * Ser 
AI uwe 101 

SECOND Way. 


LIN 


pg I reduge the mixt Nuguer 7 42 b . re 


Fradtian, and it is z, as 1 then the” 
bers will fund us: n Ant 128 


1 N 1 


= ee wi n 


| Now 1 > 182 K 1 = 184 N. N. and 46 X24 

X 1 = 960 f. D:. $1, eee 175 

5 „before - x 3g 3 ph 

O90 i. Very well done, Brailu ? 8 
1 


o * * 
* Ex- 
LY x 
- 


_ b Fi * 
= „ Gf \ = 1 La 
" = N oy on * 
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„ W — 
* . ond 
LN E = TT > 
C1 ey == "7; * ® 2 
"= "6 * 5 


* . g ö 
oy OY a 5 N . 1 Iz, : 
mie Ryrx 135 Vn 


: 2 | "ExaiteLy' 3- 4 nan 
8 What is 224 oC Ys Haw 54. 1 
. 2 i Ty. — — Here na on crave your Aﬀiſtance. 
= Phi You ſhall have it in Wards at at length. 


_—_ Firſt, If 2 —= 5 4 — 2194. My 24 
_—_ and 36. Terms being iat don, 1 reduce them 
nv to improper Fra#tions, and they are *3 and =, 
A Now f Xx 2223 = u; this — the f. Num- 
ber 487 gives Ade, which reduced to a mit Number 
is 11 (. 9455 » vi. II. G. 165. od. 3 gra. 4888 
Its = . Try it at an Method. 
Dy. I could not have ou V ulgar Frattions 
had been ſo uſeful. 
Phi. Nothing more than theſe and De- 
eimal Fraftions, for che ready finding the Intereſt or 
Value of any 1 eſpecially when the Queſtions 


are not in whol umbers, as you will the 
following Examples. 7 "EY 


l 


| A Mor chant maker gn 4 urance won a Ship oniClep 
(bound to a certain Port) valued at 4500 ,, 15 5, 
and agrees to pay 16 Guineas per Cent. what comes 

* the Premium or Charge of the Aſſurance to 7 


Firſt, 16 Guineas being 16 L. 165. this in Frac- 

3 tion is 16 35, 16 43 and 4500 £. 15 5: is 4500 3. 

This and 16 + reduced to improper Fraftions will 
gude. 141 will the! umber way thus: 


Now 


® | » * r 8 * 4 
. FLLET SS FE 5 * by 
AST TO 8 8 17 þ ' n 
"+> V0" % * 7 * 
* . "7 _ Pa 1 
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in VVL GAR FRAe TIN 8. 57 | 
[I by Rule 2. 1 X 84 * 1803 = 1512252 


N. And 100 K 5 X'4 = 2000 P. 80 18 
$ 21815 2 the Anſwer, which redut'd to a mixt Num- 


her, you have & 756 LOS 2 756 L. 25, 6 d. 2888 

Dr 42 . 

"4. EX AMI J.. Net 

wan BL. 420 3'Stock,: and giver . 95 1 per 
107%; Cent. WO e : 


O Firſt, 15 1 8 5 and gs f 50. me 
EM, 1i— 2 — 
1, Anſ. 28 1388 402 6 199%. 11 d. 2 476. 228. 


The proof of this is worthy; your, Qbſervation, Ty 


ig runculus,, to 1 ow the Beaut of Frattions, which 
by inſert purel ling ofthis N Satisfaction, to gite you a 
or oſt Idea of this N ature, 

"ot Prov? D another War. 18 8 


Firſt, 1 per Cent. wants 4 | r Cant: of 
being 6.6 a Cent, therefore £ 45 0 


4 


read thus: bi 


* come 4 403 : L5 S per une: 


e 


Work as in the laſt, ——— will have 27288 = 
0 3. 17 6 138 $44, 19. nſwer; Now this added 
r tying Gon beet 10 6. 11 d. 2 qr. 4% 
* equal to the 25 2 Stoc propoſed, vize þ,, 420 F 


420 (. 
ow De. EF 4 + this is delightful ; 12 
ontinue 82 Examples, 1e n 
3 12115% 3604 os! 6 
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2 1 0 De R UTA of Soo! v3 
Phi. I am as ready to do it as you. are to aſk; 
but remember rs Bag (by Way of- Digreffion) 
e myſt cut our Garment according to the Gloth : 1 
have already given more Examples than I intended; 
but ill, if you have any particular Queſtion to alk he 
me, I am ready to do any Thing that may be of 
Dr. Sir, you are extremely kind to indulge me 
thus far; but what I have to add is this, That by 
What I have ſeen of this Rule, it muſt be very ſer- 
viceable to tell the Nature or Proportion of Goin 
Is it not? e 
Phi. To be ſure it is, eſpecially when the different 
Sorts' of Exchange with ſome other current Mone) 
is not altogether equal to our Pound Sterling. 
Vr. 1 will a& you a Queſtion then. 


| | * "EXAMPLES: 
=O - A Merchant in Holland draws 4 Bill upon his Cm Noche 
/* of +1 ' ſpondent in London for 4280 Ducatoons, at 6:88” th 
% 2 erben ni be receive in Pounds Stet 


| ons For 1 4 po 
460 Renne 
, f f : wa. 40 % L 2 an 
Firſt, bring the ſecond Number into Pence, then „ 


multiply them by the Denominator and take in 
the Numerator 3, ſo will the Numbers be 
37; and-4557, Now, by Rule 2. 1 & 378 X49 
= 1617840 N. N. And 1 X 5 X 1 5 N. D. but! 
is the Anſwer in Pence, viz, 323568 = Thin 
1348 L. 45. o d. 1 | * 
Tyr. Pray prove the Work by whole Numbers ? 
- Phi, That is done very eaſily by Practice, or ſe- 
veral other Ways. But for common Underſtand: 
ing, I know none better than this: Firſt, . 


in Vul AA FRACTIONS. 39 
Value of 4280 Pieces, what E 3 155 


ach, and it is 32 000 d. ot to 
nd the Value of 4280 Pieces, at oy _— nny 
ach; * multiplying 4280 by 3, and di- 
9 ;ding by 5 ve 2568 Pence, which added to 


he other, 2 eyes ate — 


280 Pieces at 75 d. 321000 
Hi, at SN =. . 2508... 


Ditto, at 75 4 a= - 323568 4. 2 1 = 1348 C. 


45. © d. as above. 


Tyr. Then I am always to multiply by the Nu- 
en and divide by Denominator in ſuch Caſes ; 


am I not? 


145 I know no eaſier or ſhorter Way I aſſure 


at Ie is ealy enough indeed a you ſay, and I 
am oblig'd to you for ſo plain emo 
Give me Leave to aſk e a belton — > 
1 Day in my Company, and I'll have done. It 
18 . 
EXAMPLE 7. 


A poor Man dying leaves 20 $hillings to bij var Sor 
A. B. Q. and D; to A he left > ? 1B! 1 
and to D , with a particular Charge that the 2 
might faithfully be diſtributad among them; it wg 

a what each Legacy amounts to? 


, Hy 5 K dee the an Wotk, 
ut w you. the Metboy 0 r 
bw. this Sort. 


( hag. wor at21y DAG ICT 


1 


Skates of every. Creditor when a Man breaks or be- 


be more confirm'd in the Knowledge of; Frattions, 


\ The RUE E of 3, Ge. 


"Firſt 1 . the 2, J, 35 f of 10.6. 2 _— 
the Parts together, I find the Sum: but 19 5. So that 
the Executor has 16. in Hand, and the Vil is not 
fulfilled. Then ſay, If 19 f. give 3, (via. 61. 8 d.) 
what will 20 5. give? Proceed thus with the ne, 
and you will ee Runners Ree 80 


e Sam x | 0 © "'s Hof. 


1 5 {ant the Parts a are not always equal? to the 
Whole, but' ſometimes des and ſometimes more ; 
for had he left the z, x, +, and the + of 20 fl. it 
would amount to'25 f. 8 d. which you ſee is. 55. 84, 
more than the Whole, though 4 Part is ſeparate- 
ly fuch an equal Part of the Whole without any Re- 
mainder. © Their Shares then of this 5 5. 8 4. are 
found as above, only now ſayi ing, If 25 5. 80d. be 
20 5. what will 1 or 105. be, Sc. 

Nate, By this ſame Method is found 8 


comes a Bankrupt; as alſo how much in the whe 
Effects amount to, Is 

Vr. I return you hear ty Thanks: Sir, for your 
Care; and do affure you 48 I underſtand the Te 
ture of what I have ſeen very well. 

Phi. I am glad of it, Tyrunculus ; but Sa "will 


„ :- 


and will know better how to apply them to Uſe, if 
I new you "ws of the Nature 9 Abbrevia- 


41 ons # ©: 5 * f ; 9. Av 5 „ 4 1 
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Of ABBREVIATIONS. 61 


4 Heaton + 41+ 1 Heb 


5 . 
ſt 7 ee Ss 
i Of Annazviavions. n 


7. jr HAT is the Uſe of Abbreviation? Fav 

Phi. The right Underſtanding of Abbre- 
viations will mightily help to ſhorten * Work, 
and ſave à Multiplicity of Figures; beſides, wich- 
out them it would be; quite difficult to perform ſome. 
hers; at: leaſt very tedious, as you'll ſee by 


the 5 What would you have me abbreviate me 
re; Fractiont before 1 — Queſtion? ' 
. it Phi, To be ſure 1 would when they will eaſily 
84 allow of it; for if you remember you did it your-: 
ate- ſelf in E xample 6. in Multiplicatian. | 
Re- Tyr. I believe I did; however, let me bag an 
are Example or two, that I may the better rene it. 
4 P hi. You 927555 . * 


ery 2 eee 11 = 
If ri of a Load. a 144 of a C. what off 12\y3  þ 
Firſt, 2 =1, n Thite-. N 
fore the Sum may be thus read : 5 
If 3 of a Load cet 7 of 4. what off 12 lebt 


Anſ. £.8. 11 = 8 /. 55. od. Now is it not IF 
eaſier to-work with f, 35 and i, than with the ori. | Y 
ban Dm ce 14%» 135, and 85 f i 


C L 1 
G Tyr Y 
- * f - 
. x 8 
q . =_ 
, * | „ 
= 13 
- 


ea, 7 „ oy 
r 1 8 = : 4.8 MW jg po " n : 
l EY AUT LLC RL. \></ r b \ . =_ - 
2 * = 2 = n \ «x; v&# if be 1 I 7 *** , 47 0 . , l F * 1 = 
2 „ e r „ „ne | TY Nh . 8 3 *s . r : Pl TI dh | l be l , 
„ eee, ve —- r : l 3 
n EL NE oF . _ N | A * . 5 — 8 
2s , _ 0 1 22 ap . ts 0 . b r 
1 1 * 9 1 the 2 > \ -— I G _ K — * 1 FE j p - — 1 2 1 ob. , % = 
- wn 9 2 n n 1 wa 3 * a — 12 pow” © 


62 OF ABBaEviatridns. 
Thr. To be ſure, the Thing appears plain; and I 
__ take Care to obſerve it. Is this all you have 


none have taken Notice of it in their Writings ; 


* 


ay upon Abbreviations ? 


No; I have ſomething more to add, where- 


in he will ſee-the Beauty and Uſe of Abbreviations 
yet more plainly : Beſides, your Friend Diſcipulus 
deſir d me to communicate it to you, as very few or 


Dy. Pray what is it? 


Phi, It is, To know whether a Fraction, when 


abbreviated, (or reduced to its loweſt Terms )'be equi- 
valent in all Reſpetis to the original, or \ . 
tion. 

» Tyr. I know no Method of 12 
comparing the Value of one with the a0 wo — 
other; thus I find 3g of a (. is equal to 13 5. 4 d. 
and I find 7 of af. to be © fume; therefore I con- 
clude that 3 is =." 

Phi. It is . but dowd "Wu could neither 
abbreviate a Fraction, nor yet find ts 1 _ 
then would you act? 

Tyr. That I do not know. 

Phi. Indeed, Yyrunculus, though you can work 
the Rule of Proportion pro well, you are no great 
Judge of the Nature of it I find. Obſerve then, 

Firſt, 4s, the Numerator of the Fraction, in its 
loweſt Terms, is to its Denominator, ſe will the Nu- 
merator of the original or given Fran Be to its own 
Denominator : Or, as one Numerater to the other, jo 
will one Denominator be to the other, Re. 4 Ws 


— 


{ Of AnnBRgEviatlons 63 


EXAMPLE 2. : 


> 1141 „. 
1 $S + 


To prove whether \ be equal to rt, or = HI de. 
Firſt, as 3 to 5, ſo is 84 to 140t- Or, a 3 to 
84, ſo is 5 to 140, Sc. Again, As 127 to 180, fo 
K is 30480 to 43200, &c. &c Te, 
Hr. I am yet more oblig'd to you Philamat bes; 
for this muſt infallibly prove what you have ſaid ſure 
1 enough. i 11 
s Phi. Since you are ſenſible of this, Tyrunculus, T 
„ will ſhew you another Way to prove it much ſhorter 
and eaſier than the former. | 
y Second, i hen jeu have reduced any Fraction to 
e its laweft Terms to prove whether it be right, Mul- 
d 
1- 


tiply the Numerator of the original Fraftion, by "the 
exominator of the ' abbreviated one; and the D. 
nominatar of the Original, by the Numerator 25 hs 

er abbreviated” ane; and if the Products are equal, your 
* Wark is rightly performed. Thus, Take the two 
5 Frattions 4 50 vin. 138 = F. N For 2 X 140 = 
280 and 5 X 84 = 289. Again, 35788 = 455: 
For 88. 180, and 43200 X 127 are bath equat 
to O. D 1 
2 This is ſhort and eafy indeed 
Phi. I will now give you an Example or two to 
ſhew you that the Knowledge of Abbrewations are of 
more Uſe than you imagined, 5 


8 * 1 


8 * n * 
. * 
: "WTF ; 1 ' : ; 
. 3 12 
, — 
6 * f Ap a l » 
a * — o » 9 1 
- 
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64 Of AnnntEviatrions. 
EXAMPLE z. 5 


A and B are two Merchants, but 0 different Places; l 
A owes B 46 L. 1125. 9 d. Now. C. 100 f A's } 
current Money is equal to 140 C. of Bs ; what muſt l 
A pay io remit the aforeſaid Debt ? 8 : 4 
| ; See the Work. g 
L. „ . 5 - p 
57 G20 p46 50 3 C 
LO Eu HO 
D th 
2 WP 8 
4 Vr, This is ſhort indeed: | gl 
1 - _ >. Phi. But you know the Reaſon (I hope] of my nc 
r eee dividing by theſe Figures; do you to 
| Dy. Stay, let me conſider a. little pen it._—] a 
bee the Reaſon now plain enough. They are in TH 
A Proportion to each other as the current Money of the 
w__ the Places are, I perceive; that is, 128 =; for 2 
35780 7 ſo is 100 to 140. Is not this the Reaſon ? Yo! 
* Phi. Be ſure it is; for T can multiply and divide a 
"il better by . 5 and 7, than by 100 and 140 z beſides, WM __ 
" how much ſhorter is this, than to work it at Length 
4 . by the Rule of 3. direct. So alſo if 108 C. of 4. 
* be equal to 45 f. of B's, then I multiply by 5, and 
| _—_— Y 12; 2 ith = 12, and the Anſwer BW 41 
1 will be 19. 85. 7 d. 1. Try you at it, ſuppoſing | 
5 105 C. 9 be — to 165 C. of B's. | 
5 Dr. I will, Sir, and I heartily thank you for this W 2. * 
4 additional and uſeful Obſervation, f 
pPlzbi. The Pains I have taken I ſhall count a Plea- MW Qu: 
. ſure, if you make but a good Improvement 225 ed t 
A . | | let 3ar 
* | 7 Wo 


let me perſuade you not to meddle with Algebra till 
you are perfect in Fractions; for if you do, you wi 
not be able to make a right Judgment of the Pro- 
blems, much leſs know how to do them. If you 
think you underſtand what you have done, there 
remains but one Thing more before you enter upon 
Algebra, and that is, that you learn the Signs and 
Characters therein uſed. . 7 1 
Tyr, Vou have ſhewn me ſome already. 


therefore I ſhall write them down, and give you 


them Home, that. you may learn. them by be- 


fore I ſee you again; which Lam alway 
glad of, No this Occaſion, neither defire 


my nor expect, till you have learnt them ſo perfectly, as 


70 to know their Meaning the Moment you ſee them. 

Zr. You may depend upon it, Philomathes, in 
—] WH 2 ſhort Time: Where be they? . u 
** Phi. Stay a little.— re, Tyrunculus, here 
of bey are, and-I wiſh you well to learn them. ; 
2 yr. I heartily thank you, Philomathes, and am 
? your Servant. 1 78¹⁰ 
j Phi. I am yours, Tyrunculus. 


SE C T. in. 
Aa EXyLAWATION of the PrIxcivat S1GNs and 
CHARACTERS ½d in ALGEBRA. 


[us Character (＋) is the: Sign of Addi- 


Quantities between which it is placed, are to be add- 
ed together in one Sum. Thus, 3 + 5 ſhews, that 
J and 5 are to be added together. It ſtands for the 


moie .. 


5 


ArGcznRatc Sicns, Cc. 6g 


Phi. Iknow it: But there are a great many mores 


tian, and fignifies, that the Numbers or 


4 
3 — o o oe 
tte. at T< == —_ 
* * TIEN = * 8 - % + 
_ 1 _ 3 __— 1 ** 3 
n 


66 ArctBrRArc Stems: -- 
more 4, more 7, which make 16. So alſo, @ 4+ 3 £ 
+'c'+ &, ſhews, that a, ö, c and d, are to be 0 
added together. 6 ee e 


21. This Character ( —) is the Sign of Subtrac- 

tion, and ſignifies, that the Numbers or Quantities a 

which come after it, are to be taken ffom the Num- f 

bers or Quantities which ſtand before it. Thus, a 
b 
b 


4 + b — c, ſhews, that the Quantity c is to be 
taken from the Sum of à and 5. It ſtands for the 
Word %% alſo. Thus, 9 — 5, is read, 9 leſs 5, 
which is 4; and 5 — 9 is 5 1% q, and ſhews that V 
9.is to be taken from the Quantity , C. pi 
"Note further, That ('+') ſignifies a poſitive or af- 2 
-  Frmative Quantity, or abſolute Number; but (— ) 
-- - ignifies a fifitious or negative Quantity or Number; al 
Want or Deficiency. Thus — 8 is 8 Times leſs 
than Nothing. So that any Number or Quantity | 
with the Sign + being added to the fame. Number or Ji 
Quantity with the Sign —, their Sum will be equa 01 
Nothing. Fhus 8 added to — 8 is equal to (o) Ml Q 
but — 8 taken from + 8 is 16. (See Caſe 24. 
in Addition and Subtrattion of Algebra.) Again, 
An Aſteriſk (“) is frequently uſed for a Cypher 
in Subtractian, that is, 6 + c taken from b + c, 
there remains * or Nothing. 


2. This Character ( X) is che Sign of, Multi pli- 
cen. It ſignifies in, or multiplied by. Thus, 4 * 
5 X 2, ſhews, that 4 is to be multiplied by or into 
5, and their Product into or by 3. 80 alſo & 4 
» cx ret the continual 1 a, 
2, c, a,,, . 8 2 
= When Quantities are Tae one aſter another, WW Jo! 
_ - without any Sign or Character, it ſhews their Mul. Pr 
_ 7/icution. Thus ab is X b, or a multiply'd by "A Q 


and Cunnxerras 67 
So abed ſhews the Product of a into 5 into c into 
d, Cc. Joining of Quantities therefore is e 
hem together, | * 

4. This Character =) is the Sion of Divifin; In 
ang ſignifies that the Numbers or Quantities before 
it, are to be divided by the Numbers or Quantities 
after it. Thus a + 6, ſhews that à is to be divided 
by b; fo 16+ 44 ſhews that 16 muſt be divided 
by 4. . 
Nuts, There is a better Way of -exproſing Di: 
viſion, and it is more Ay uſed ; and this is by 
placing the Dividend a-top, and the Diviſor _— 


neath it. Thus 4 divided by þ is ſet chus, > 8⁰ 
alſo 16 divided by 4 is thus placed, 5, c Ge. 5 


5. Theſe two Lines (=) are the Signs; of 
lity, and fignify, that the Quantities and Num 


on the one Side of it are BY to the Numbers or 
Quantities on che other. 


6. This Character (+) is the us of continued or. 
Geometrical Proportion hus, a e, &c. are 
uantities in Geometrical Pr rt1on. But Geometri- 
Proportion is better e ed by one and the ſame 
2 with the Sign after them. Thus, a, aa, 


aaa, aaaa, a® 5 a® 7 * Ee. are Quantities in Geome- > 


trical Proportion. So — a 8s 6 b. 32 wo &s 
are in continual Proportion. 


This Charact ifies the Word 76 and 
3242 ) ſignifies ry; ſo is. Word tg 


jin'd ——ͤ—ͤ— :) they are the R — 
Proportion; and being — between Numbers or 
Gantities, (thus, a 50 :: d: e) they are thus read 

AE or 


Pa 


* * 
1 l 
* * e F 
2 . 
3 n 
; 
: a — 


o jou 
7 2 — 2 * 
26, oo 5 TERS 


_ _ 
| | 0 —_— - * 23 
e > ww 1 - , "af =_ 2 -” 17 . 
LEE) 17 _— _ — a = is * _— Ly N U » > » i 1 5 1 £ \ 
* n 1 8 — ——_ y 14 « j 5 * N # ; oy N 
of — 0 6 . * . by \ N * „ 2 #\ N o 
n 0 a 8 * r N »% 8 
in: 5 2 ** 2 0 — * 0 28 * 8 ok 
- C_ 2 OI. . F — = 7 vs Y — l 5 * 2 * — n - - r 
S AY * — 3 — g - = — — DS — 2 8 —— = - = * 7 r — _ 
thy N 5 * 4 WM 9 N — — — * — © — * x) 4 — 
— IN FP -— * r 2 . = , - 
_ PSY * — * = 8 * 
- 4 a * 7 N 1 - 
« — ” 
_ 4 5 t 
_ eas - 
. — >. 
\ 


| of the Square Root, and ſhews that So x fon or 
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nne As a to b, /a is d to e. Or thus, 4: 6 
128 Aa- Ad 4:40 Gn ft + & $0132 fe, 79 


8. This Character () is here uſed to ſignify 
Tranſpafition, and ſhews that the Number or Quan- 
tity before which it is plac'd is in the next Line or 
ey — to the other Side of the ae. 


er Character or Letter 5 is AG here 
by the * as you may ee i in 
1 te Work. the following Problems 
10, This Character („ is a radical Si 


© S060 To mnc  ya9zm 0 0 0 


ane to have its Square 
Root extracted. — 


11. This Sn ) is eg EO 


Root, and ſignifies the gn of it, as in the is 
Square Root above. I EX 


8 E C ＋. I. 
Of Compoyny stens er - CHaRracraRs. 


„Tus 4 X 54 ©) ſignifies, that the Pro- 
duct of à and & added to c is to have its Cube 
Root extracted. The ſame of the Square Root. 


2. This, (N e en, dat aker 
the Quantity d is taken out of the Product of à and 
J more the Sum of c, 3 is to have its 


r 4 
— n e 3. Thi 


the 


I S. 


25 


2nd CHARACTERS. Og 
3. This long Daſh ( — ) is ofteri uſed to link 
or couple Quantities together for the better reading 
or underſtanding them. Beſides they u differently 
expreſſed to what they are when it is wanting. 
Thus, a X B + © + 4 has = a different Sig- 
nification to what it has with the Daſh over it thus, 
a JT; for a Xx b +c F 4, ignifies, 
that the Quantity a is to be multiplied the Sum 
of b, c, and 4; whereas,” without the Daſh, it would 
ſignify only that the Sum of the Quantities'r and d iö 


| to be added to the Product of @ into 5. This will 


be beſt underſtood by Numbers. | 

t Let 6 repreſent a, 46, 8 c, and 12 4. Now 
6X4 +8+12= 1443 but 6 X 4 +8 + 12, 
W 


diant Sign, or the Sign | 
is the ſame; and e as how far the Daſh is 


4. Thus CE I +44 — c) ſignifies, that the 
Quantity c is to be taken but of the Square Root of 
m ＋ - - + ad. | 

4 

5. But / + = + dd — 0h ſignifies, that only 
the Square Root of m + E. is to. be extraRted, and 
then the Difference between the 
to be added to it. The ſame for the Cube Root 


- 


ities dd —— © 


6. This 


"1 . #T 
we r n 


* F new * LET 8 bay * Þ 
- 22 
* >? y þ 2 
1 — A * . N 
Rn. ** 
r — o D 1 
2 5 1 


1 * » 
ry * . 72 . 
— . 
WY 7 
Va; s 4 
2 2 * » i-⁰ù Ä 


05 AT SIGNS. Ce. 


6. This Charafter (+) Ggnifies more or ls ſuch 
4 Quantity, rr n 
compientng of , we. 


2. — Figures are frequently ſet over Quantities 
to ſhew how often they are exprefled, and to fave 
the Trouble of repeating or ſetting down the Letters 
ſo often, Thus, 4+ fignifies the ſame as if the Quan- 
tity-b, was written, expreſs d, or ſet down bu Times, 


thus, . AD 5 e Ae. 


1 
9 1 AE" "Ry ” ® ad $ — 8 5 #77 


* 


CHAP II. 


DIALOGUE v. 


Between PHILOMATHES and Ty RUN cus, 


concerning AD DIT ION, SUBTRACTION» 8 
MULTIPLICATION, ad DIVISION of a 


ALGEBRA. 


&. 4. . . — n 4 1 


* 1. — 


(Coming to viſit, T runculus.) 
— (Standing at bis Deer.) 1 
00D Morrow to you Drun- 


culus. DE | 2 
Tyr. Kind Philomathes, your Ry 
Servant; if I may be fo free, LE 


== are you walking this Morn- = 
Why, Pre MARY to ſay the Truth, I came- 
ny for to ſpeak to you; it is ſome Time ago 
you remember) fince I gave you a Paper, and I = 
xpced before now that you would have come for 1 
reſh Inſtructions and Examples; but your ſtaying _ 
F. WH long began to make me think that you had-given =o 
ver the Thoughts of Algebra again, and had neg- =_ 

<ted to learn the Signs and Characters you had of wo 


ne for that Purpoſe. - 
NT... Tr. I 


7 ALGEBRA. 


_ «Tyr. I am forry I have given you Occaſion to 


IL 


K 
* 


think ſo; but the Reaſon of my not being with 


= before, is becauſe I have had ſome particular 


neſs upon my Hands, and that you know muſt 
be minded: However, I have learnt them perfectiy Wl 
8 and know the Meaning of them very 7 
w . 1 


Phi. I am glad of it; and you intend, TI hope, to 5 
appy hem to Practice; do you not? 1 Fo 
- Tyr. To be ſure I do, as far as Leiſure from more 


material Things will allow of. 


* Phi, Well then, are = at Liberty to go Home 
with me now, I am no Ways engaged? C 


Fr. If you inſiſt upon it I will; but I had much 


rather you would ſpend an Hour or two with me 
now you are here; you ſhall be heartily welcome 


to ſuch Entertainment as my little Houſe affords, 
and I ſhall eſteem it as an Inſtance of your Kindneſ. W © 


What fa you ? th 


Phi. Theartily thank you, Thrwicklus. Enter V. 


tainment by Way of eating and drinking I regard 


which you intended for yourſelf had I not dropt in, 
Iwill ſpend a few wy, with you. 


ther "IO my Mind than my Appetite ; therefore 


not, any further than to_ ſatisfy the real Wants of 
Nature: It is the Converſation I value, and had ra- 


romiſe that you will not put yourſelf. to any 
rouble, nor provide for me any other than rh 


"The... 


Tyr. Upon Honour 1 will not. 
| Phi, Come then, Tyrynculus, Jet us be doing, 
Dr. With all my Heart; and pray what is the 
firſt Thing in Algebra that I am to begin with ? 
Phi. As you underſtand. Vulgar Fraftions, and 
know the Signs and Characters you ſay, the very full 
Thing that I ſhew you will be Addition. SECT 


* 


Ap'D'1T1ION of, &c. 


Appition of ALGEBRA. _ 
Tyr. FJ OW is Addition of Agelra performed? 
Phi. The ſame as common Addition, pro- 


vided the 1 be both affirmative or both negative; 
as you will ſoon find by the four following Caſes. 


- * 1 
[| N * 


q F « tak . S 
- E * - ? 4 U w 
ot - 9 . F r „ Lac * = 
* 1 0 1 ele e 8 n l 
_— E F ing 
6 , 
F 


2 
Cw 
2 * 
*. 
* # 9 
= as 


. as 6. 


Of Simple Quantities or Integers, Baving the ſame 

IWhen the Quantities to be added have the ſame Sign, 
(viz. both + er both. —) then add all the Co-effici- 
ents or Numbers together, (if any there be) and place' 


the Quantity after them, with the ſame 81gn alſo bes 
fore them. © N 


N — Apprirtonnef - 

Tyr. 7, 25 t Gn, (b) bes * alone * Ex- 

ample 2. -A) in Example 3. for t ve no 
98 or Co- efficient before them. "on 

Phi. It is true they have not; but they are ſup- 


WAS. : 5 | a , A © 4 T . 
1 8 poſed (as all ſingle Quanties are) to have Unity or 
; ED x placed before them, as you may ſee in Example 1, 


and Example 5. whoſe Sums are 3a, and— 3 bcd. 
"Thr, T' underſtand you now very well. 

\ "Phi. Vou are then further to take Notice, that 
all Quantities ' that have not the ngutiue Sign (—) 
placed before them, are ſuppoſed to have the affirma- 
tive: Or, in other Words, thus: When any Quan- 
8 tity has no Sign prefix d to it, it is then an affirma- 
die Quantity; thus, à is the ſame as + 4, and 46 


. ww 


| CAs E 2. 
sur INTEGERS or QUANTITIES, 
= | ' © baving contrary Signs. 0 
N ben the given Quantities are alike, but have unlilt 
Sim, then ſubtract the one Co-efficient Nr the 
other, and place the negative or affirmative Sign to the 
* Remainder, according to where the Exceſs lies; that 
i, if the negative Quantity has the, greater Co-eff- 
+. Cient, then the Remainder will be negative and muf 
have the Sign . ;. but if the N be the 
larger, then will the Remainder have the Sign (+) 
ond will be tbe Sum of the ſaid Quantities. 


Ex. 1. Ex. 2. , | Ft Ex. 3. 


4 bb — 7 bb m 3 4- 14 a 
—3 * 30 — 43, % 
+ # 
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Ga ER. 4 5 -- 44 "abs | 'T 
10 — ze 42. bbad; . : I 
'9 abcd, Ma, i 
of — — 33 
1 +8 abd (00) ® = 
1 Do you underſtand theſe Examples 7 | "Sy 
yr. I underſtand all but the 5th. for I cannot 88. = 
hat preſent: conceive, that. 4a added to 42 can be 8 


-) WH <qual to Nothing, I ſheuld think rather, that ſub- 
na- tracting them they would be equal to Nothing. 4 
an- Phi, That is Jene Miſtake, for their Difference 
ma- is 84, (as vou will ſee: Caſe 2. in Subtraction); be- 
4 b aquſe the negative Sign malæes void the affirmative, \ - 
Wk: J aſk Pardon, but 1 do not rightly. N out 33 
its * 

Phi. I think you aro-a-ligde dull-now: Do. you | 
n (Sed. Diabgue 4.) | 
that this Sign (—) ſignifies a Want or Deficiency, 10+ 
_ kava Arya pine be. yes 1 
2 e 14, Ran 10 E 4. ? 


2 "ry LR 7 
. 
3 "ho 
1 0 


r 


2 , : 5 b 
= * 
- 1 _—_ 4 * >, 8 4 * _ 
«= hs 1 8 1 N n 7 ” n 
>. Sh Ie. * = 2 
x ns n 
ſou 


r 
. 
N 


1" 


the di. Obſerve FROY Suppoſe chat — | 7 
60 debted to a Perſon: 4a. C, and had no; 2 of any 2 
veff- Sort to pay the Debt, then it is plain you would be I 
: Times worſe than Nothing; that is, have 42 | 
e the Times leſs thay. a real Property of your own: Now 
« (+) proſe 2 Friend ſhould giye. you 42. £: to pay off 


the Debt, and you do fo, Sil it is plain you would A 
. Nothing 1 Hand to begin the World again a 
Conſequently then hy 4 added do — 4 _ 


= OE * _ 

” : 2. be LN Vn = 
bb » Ll Leh ſhould miſtake the Rernainder 28 Example, | 1 
Pr — take n 9 to put it in a paren- BY 
1 to fignify it ſtands for a Cypher and not 1 
Ex. * Dial, * Obſervation 2, | „ | 5 


76 Avpnition of © 


a Demonſtration. | 
FF So I' perceive then, that a negative Quanti 


added to an affirmative one, is the ſame as two af- 


firmative Quantities ſubtracted from each other. Are 
they not? 


hi, The very ſame. in Cafe a. Ex. 5. in da 


traction.) 


Tyr. Thus far then '7F am pretty perfect ; but how 
muſt I manage when the ' Quantities are many in 
Number, and have different Signs? 

V Phi. Very eaſily. Firſt collect all the Quan- 
tities that have one and the ſame Sign into one Sum, 
ſo you will have 0 u at laſt to be added 


às above. 


Tyr. Pray add 14 ar — 5 axx +8 wax — a 


241 au + 30 aa, together ? 


Phi. Obſerve then, I collect all the ede 
having one and the ſame Sign together, viz. 14 axx 
+ 8 axx + 39 @xx, and theſe are equal to 61 ax; 
then — 5 axx,— axx — 41 a = — 47 aun; 
then 47 axx added to + 61 axx, as before directed, 

= 14 a## iner, the Sum of all the Quant, 


Now I will try you wich a Queſtion. ts 12 bo 


EXAMPLE J. 


Had 4 ana 4 9 and — 12 aaa — 4 aaa — 19 aaa + 
14 aa ＋ 6 aaa — 9 aaa together. 


7 wr. Nothing eaſier, Firſt, 4 aaa. +9 22 ＋ 14 
aaa + 6 aaa = -+ 33 aaa ; and — 12 4 — 4 aa 
— 19 4% — 9 ada = — 44 44e; then — 4.4 aaa 
added to + 33 aaa = — 11 aaa oy ce | 

Phi. You: = right, but Rill 708 ve taken un- 
nece Trouble. 1 
Dy. herein ? 


E I am very thankful, Ph:lomathes, for ſo plain 


ty Phi. Why did not I tell you that the negative 

Sign — deſtroys the affirmative + ; therefore as you 

have 4 aaa + 9 aaa, and allo — 4 aaa — 9 aaa in 

the Queſtion, you needed. not: to haye meddled with 

re them at all, only add the reſt of the Quantities, and 
you will find them to be + 20 aa and — 31 aaa, 

he whoſe Sum is.—- II aaa, as above. 

Tyr. I was a little wanting indaok: in- this Reſpect. 

w Phi. To be ſure it ſaves Trouble ; for ſuppoſe I 

in were to + g abd— 5 eld cog — abb + 4 abb 
— 6 abb + ꝗ abb — 3 abb together, I have only. — 

n. 3 2bb to add to for ** reſt deftroy each 

m, V 

ed the Sum of all. 

| Thr. 1 ſhall take Notice of it; but ſuppoſe the 

1 Quantities to be added are not alike, nor the Signs 

i neither, how then? 

ties Phi. You will ſee by the following. Caſe. 

zx ASE 3. N 

rj Of StMPLE Contrary QuanrTrrres: 

ox; When the Quantities. to be added are unlike, tube - 

ted, tber they have Co- efſicients or not, ſet them one a 

ies, Wl anotber, without any Alteration of the Signs, and this 

f will be the proper Sum; 

Tyr. This is eaſy indeed; then if 1 were to add 
3 bc + g- 4 together, Limagine their Sum 
6 the ſame; viz. 3 be+ aa + g — d, Is it not? 
Phi. You are very right. See the following Ex- 


EXAMPLE Is a1 
— 5 bc 42 4 
r 
3 <7. 1 gret 4? 
— 42 


dum — 5 be + 4 da — wx 4 Ex- 
8 | 
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© ; a 9 * wy 

"I ) Te 
* 3 8 * 5 
» — n 


= = "275 Tx 4 Tm 1 5 , = A Tc 
Ay i * DP. rn 
e * 1 2 ä 
r 


* « © — ry * 

., * N — * . 

b Wh 4 1 „„ 
r 


av = 


— 


$0 pos e—_ - = 


-- Pow — 44> a 


1 —_— bs * 
* 
* * 


2 
Ao — 
N * 
wks... 


4 


' Tata, 


2 — 
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| Exaneis 2. i © * 
— 5 _ EE 
1 + 17 00 
79 U Sum 576i + A dr +17 | 
oY Cas 2 4. 


Of Compound . or QUanTITIES. 


T his depends upon the three preceding Caſes : For if 


the Quantities are alike, and have the ſame Sign, then 


add them together by Caſe 1, but if they have contrary 


Signs, collect all ſuch thgether as have one and the ſame 
Sign, and ſubtraft them from each. other, ſetting the 
S$1gn-where the Exceſs lies (according to Cale 2. ) be it 
+ or —. But if the Quantities and Signs * Both con- 
trary, then, (by Gy 3.) 0 them one after another, 
without —4— any Y Fats and you "ws the 


S Ex. 2. wy 
Add 4 +56 ; 4 I4 x. — - 


? * +4Þ . RO are . 
a Sum 5 x + 55 or * 52 ＋ 4 
7 1 3 n 
EXAMPLE 3 
Add 4 be + x — 18 Sp 
e AY OO. 
___ + ny 


"SUB PRACT ION * be. 


More EXAMPLES. . {+ 
ExXAMPLE 4. 


— SK — 3 
e rü I a Att. W 
ae +. be + „ 


Sum e n 
Ex AMY 5. de 

e 
Are mn +4f — 125 1 88 


— 2 — g 4% ＋ 4% — „ — 
2 LS EA 


Sum 45 +6 xx + 5 bb +5 — 6 +5 — 


Tyr. You have inade Uſe of all the Caſes 1 
theſe Examples. SER. F 

Phi, I do it on Purpoſe to ſerve 2 and do you 
think you are perfect in Addition ? at Example 
5 once more if you be not. 

Tyr. I think 7 indeed, *. ; 

Phi, If ſo, we will paſs Oy; to ar. 


VS 


* 
= 


„ T _ — — 
2 4 


SE ke T. n. 
SUBTRACTION of ALGEBRA.” 


Hr; Am afraid Subtruction will puzzle me, for. 

-I'remember'i was more ſet in this Rule in 
1 * than in * of the other. 7 8 
| i. 


0 SvupTRACTION of 
Phi, Be not at all diſcouraged, for you will pre- 
. 1 0 am ſenſible, if you take Care to mind 
the Rules ; for I fhall proceed the ſame as in Addi- 
tion. 5 
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57. 1 Fear you will find me but a dull Scholar at We 
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if 8 * 1 2 
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— — * 8 4 1 
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'Casr 0 85 | | 
a To reduce a whole VANTITY u an ALGEBRAIG 1 
RAcrioc. = 
Multiply the given Quantity by any other Duanti | 
e and plate the Produtt for deep 2 5 
tity you B n e or a Denominator and it is done, 


l 


Linda T. \ 


T Reduce b te an Algebraic Fradtion, ine wr 


NE 


* bx = hi. = by the next Cue. 


A e 3 2. n | 
Reduce 8 « „ an Aigen Fraftion beving's + f 


for its Denominator. 


0 OX ab /=ar + g, he: 
you underſtand it? OL, 

5 b „ 

W » Game thin wk che v a 
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Tyr. I cannot mils it; you need not give any more 
13 les. 

Phi. I ſhall not ; but you ſhall ſee how that this 
Caſe is only the Reverſe of the next. * 
een e | | 


7 8 an A Fraction. 


Divide the Numerator b the Denominator, that is» 
. expunge or caſt away fue — as are found m 
Toth, and you have your Defire. 


ee 1. 


es Nedhee Ad — to 11  leweft | —— Ip 


% 7 * 
Ak i234 %\ „ *S 


+ (died by) de = 5. See. te. 1. in 


Exanris 2. | 
* — 3 
* Reduce = to in loweſt Terms. C word 


EIS ex +f= a. See Example 2. laſt Caſe. 


#+F- W 
| "20 405 8 bbd  __ 14 ©-S 
So alſo 60 1 4. bdec TW 


4. 

IF As Fractions are 2." 0 by D it is 
often cuſtomary to put Unity. woo th ſuch Abbrevia- 
tions when the Denominator is caft away; that is, 
if the Anſwer” be a whole Quantity, put the Figure 


x under it : Thus a => eren 


* 4a * , n e Gs 
like a Traction, is, * 8 


» lia ene b Hall 


N 


95 


Augz>xAtc FRACTIONS. 101 
e „ l | 7 | 


Tis 55. 


To Aae Quantities f unequal Demominators to [| 
ALGEBRAIC FRACTIONS, having a commun De- 1 
 Mubtih all the eee continually for « a com= | Z = 

mon Denaminator, and every; Numerator into all the 

Denominators except its own, which ſhall * new N- "A 


„ Wl merators. —_— 


757 Tink Tus dots ee, 18 
hi, No Doubt of it, for it is an nh 3 
in Reduction of Vulgar Frattions. . 


8 
N 


Nn 1. 


. 5 * \ Fraftins — @ cm ue 

Thr: Firſt then, * 4 X f = baf for a common 89 
Denominator. I 4 * LN 75 a N. N. 9 
Again, c x b x f=#fN ay 5 3 1 
b = ul N. N. 80 are hc bf. edb, new Numera - 


tors to be placed over the common Denominator bf 
\ and will ſtand as follows: 83 


# 
* * 
5 


* 


3 . A 4 n x Woe) k . 
42 ord: 
9 


Phi. You we very vight, W and I am 

e. ” Youlſes. therefore that 
> £8 : 3 4 MX the 
» ® Compare this with Caſe 7. in Fulgar Fraffiert, 


"hs. ow + ADDITION; of : + 
the Order 4 ** Frafions is ey fame as 


Vulgar. . 
Tyr. Ves, I-perceive it, and I find your Words 
true now, that to underſtand Vulgar Fraftion well 
ſaves a great deal of Trouble, that muſt unavoidably 
happen to thoſe that are ignorant of them. Pray what 
comes next? | Y Ame akne. 
Phi. I have hene ſhewn you three Caſes more 
than are in general taken Notice of, that you might 
ſce the Relation that Algebraic Fractions bear to Vul- 
gar. I ſhall therefore. thew you now. 1 to . 
them together. 


. * * © = - * 
! L 4 6.» 95 rt „ , . ws : 


2 FRETS) wil 


STC: . 


3 


211 u n : ON 
eee of vor Fraction 4 


- Tyr. A S Reduction of Algebraic Fractions is like 
| Fulgar, I imagine 1 8 Addition is done 
much after the fame Manner alfo-: Is. it not?? 


Ply: The per ſame : Fou,s AR you; > 


00 > and = 2 together. 


557 © KY "the Cs —.— a common De- 
nominator, I only add the Numerators, wiz. þ + c 
+ d, under which J place the common 


tor, E, and their dum i LA 
Phi. Very right. 3 ad 


EXAMPLE 2. BA 


” 
? © - * * © ; 
* of * i; * "3; | 0" : i 6 wo 1d * 


"aa? 5, and Together” 2 00 bag 


d 
A 
ul 


. * 
N © I 
W 
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Tyr. Firſt x X d * A Ada for à C, D. and M > 
d Xa bda N. N. Again, c X # N er N, 


i een Na 


1 ( Numer ators B 4 3 * SS W's Ig G 7 * 2, * L 3s 
» 3 i ad ; | rf « 4 
19 * *.S - 1 * 9 £ * , xa 1 a « - ” * — 2 % 


— 


* wo, _—_— 

. „ 7 * = * „ A . 
2 > * . pe ae ” 2 29 _ 4 _ 18 © * 2 1 * — * 

* * 
9 Mi. # 8 1 2 A —— . 42 vers Hs of 
* 

Y FI run 0 2 Wy ous of 2 

f n 541 7 5 TIPS % Ip 4 


5 Or if you „ 
. their common Denominators, and abbreviate. them 

by Caſe the 4th. you will ſee they are the ſame;*and 
will N to the , Frazzion given. Thus, 


xXx | ban — 3 * "Is 5 Bain 40 521 


ne Phi, 8 al my Heart. 


| = A * * 0 bu 1 4 
1e, 160-25 ie 49 ene. 1 4 81 ie oft 1 


-4 * Tyre Add 5 77 Þ and ka  — 
Phi. The Quantities not being a Ike, Ladd them 
only by the Sign +2 and add the Fractions to them "= 
alſo by ve fam Sign as' they ſtand, Thus, ther | = 
um is 4 2 . Or otherwiſe * era” 78 


+148 Or, D 4 2 1 e 


+44 £4 


4 Tyr, 977 it were At too much bable Philinia 
Þi., I thes, | ſhould be glad you would demonſtrate this a oY 
ue BE to me. 1 
Br. Pb. 


= 194 "ADDITION of 
e., That Tu de dee W Ways. 
. As the ntities are unlike, I only 


3 
_ ode aſter the | according 10 Cue. Diakexes ) 
a | bet and their Sum wag xt 1 e EFT 

| Hh 3: hs By reducing the mixt ARE bs to improper 


_ Fradtions, their Sum is £ET2 + 3 . Or, 


5 . : 3. Reduce the Bene * to a common 
= Decnominator, you will have LES 0 Wn 
ger Que nd you ve 
- Mp A | i4 [is inf | 
\ bs. 2 ow, 3 1 even do more ii you 4 
by fired, you ſhall ſee the numerical Proof. LN = 
min vi = 36, and let the Trogir be ==. 
Make c = 4, and d = 3, then will ed = 48 22 
12, and let the Fraction 5 be = = Now at your Lei 
ſure add 16 4, to-22 hh you well have 22} = 29 2 
ee Pra 977 +3 Ls which 


er BEETLE — 29 3 


| 3 
as before E. D. Does this appear plain to you? 
You lay me under the 3 e. 
Philimathes.z —— quite eaſy to me indeed. 
Phi, I am glad of it, then . are qualified. for 
Subtrattion, _ there is Re" pode to " rl wy 


i & „ 0 14 
4 * innen * 4 28 #7 H (+# 


„„ eee 
n 8 CT; 


bk 44 


23 


T7 | B. & 


BY oe. T* EY OG T7. 
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LY a 
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Annan FRACTIONS. 105 
1 F 60 
8 FI T 7 1. 17 * Dee. IE 
SUBTRACTION: of „ Fakes 
4 Ty Tone * A 8 i ite 
T5 © nd 
Tr. ow 40 you perform Subtrattion # 2 
1 Phi, By. one general Rule, vis. If the 
Fraftions have a common Denominator, ſubtract the 
Numerators, by placing the Sign () before that 
which is to be ſubtracted, and place the Difference 
over the - common Denominator'; ;.and if th 2 
different Denominators, reduce them . © ie — 
Sect. 1. of this Dialogue) to a common 
tor, and then ſubtract the Nr as in gb. 
"Pet * nanny , 0% Wel Ne 


2 
® 3 48 $5.5 T% 
PIETY of ** iy 1 
4 . 
, ; . 
— ä——mEä 4 — wa — b — — po rwadtc tht ah art —_ 
From 5 take 5 


0 9 a — 1 5 
9 
1 * 4 * | Fi ' 4 * * 1 
"= | 1 * * ts * 0 = * * - 


Ex. 2. y 5 Ex. 3. h 

' From *. =. 1x ++ - 
7 dt TI... ad ＋ 1 
44 © "Take Z=* 2x ＋ K* ; 

28 2 — as rf 4 0 

ifferen 2X — 2 | IoxX42c 91 

9 i ＋2 ad + g » a0 0 


age Ide not one two 
| Phi. 


9044 Meer hte eee K 


Wis 7 You do well to/fay fo, for they are not to be 
E . by every Learner at firſt Sight, Obſerve 
then, the Numerators of Example 1. are x + b, and 
b — x, Now (as before directed) I c _ 
of the Frattion to be ſubtracted, and 
will be — 36 + x, which added (for this you muſt 
| nano, to do when the Signs are changed) to 
x + 4, makes 2x —2 for the Difference And 
thus you muſt with Example 3. always re- 
that the negative and affirmative Sign be- 
fore the fame tity deſtroy each other, and you 
will find that to-x + 2c remains. The ſame is to be 


- obſerved if the Pratiions have not a common Deno- 


are once reduced to it! And 


minator aſter 
die provided you underſtand 


Tyr. "hay 
„„ eee 
Wee 


1 5 — — — 


6 0 11 1 1 21 


s E Cr. 1v. 


* 


Mosririicarion if Annie 
FRACHIOAsV. 3 


en ELL, Tyrunculus, what, think you of 


ltcation ? 
8 Echink 1 can work it without-ſhewing, if I 
„ae. 


Phi. That is right, Jyrunculut, I love to fee you 
Undertaking : 


bold and courageous in every. now 
1 e 


tit: unh 5 US: 5 4 218 


; & 


for this freſh Inſtruction; n 


We 


wr 
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Hr. If I remember, I am only to multiply the 
Numerators together for a new Numerator, and the 
Denominators Fey DO Thus, 4 5 


Sa m X 4= 4. 4 Þ e 
** You un . Wer W 227 


W cl 2 4 


by & 

A it, 43 Fc * 34= 12d 4 1 
N. N. E e e D. 
oo will the ufa be == . 44 

Phi. Very well done,” , indeed. 
bs ons Sir, give me Leave.to 228 one? 


. = 


531 Ex Arts . 
nn ne 


Phi. Why, Tyrunculus, the Multipliet 
whole — I make a Fraction of it, 7 


AL, 


Then multiplying the Numerators and Denominator 


together, I have 
1 eee erte ber: —— oh 


2 | be bas 4 {29 E725 IS. Þ4,9Þ Ea Re ae ES 
* 1 . 


rathe nad A Wer 72 4 t5o'x +3 _ 


1brbviate,- Do you underſtand it?? 
a Tyr. Ves, l 3 * 
Ant Wer. ont: — i 


K 
+ 20 F f b FA 
| * 4 <3 OF 4 - 090: '4 * — * "ob F274 1 * 2 4 14 * Phi: 


1 


108 MvuLrT1?PLICAT ION of, Oc. 
Pbi. Pray look at Caſe the 4th. in Reduction. You 
| - ſee as I have & for the Denominator, I caſt, away or 
3 cancel x alſo in every Part of the Numerator; and as 
there is — 50 b + 6 bx, this will be — 44 bx ; then 
cancelling x, it is — 44 b, and & at laſt is ſet under 
the Quantity 2 abb, raAtion-wiſe, becaulg. x is not 


found in it. 
Tyr. I heartily chank you, Philomathes, for this 
e 55 
1 1 \ "* 62-208 f . 3 \* 
1 ExANPLE, 4. 0 — 5•4 
Mult. b 7 Malt. 4 . 
; ; $ | 3 4 
45 515 by a ns 7 - 
SLOT. — — kb. AE IF: fin 
dba + ca Gd 
21 0 . mow. we 
n | Ws , 4 5 got 
e 


Bae duce the mixt Numbers to improper -Fradtion;, I 2 þ 
mud proceed as before, you will have the Anſwers as :1 
: above hich I beg you would. try at your Leiſure. pro 
wy thank TY | Philomat hes; will try it di- anc 

| fa Pray have you any Thing farther to ſay of F eve 
this ule? the 
Phi. Nothing but this, that When it is required way 

to multiply any Fractien by its Denominator; then © 
caſt away the mama and the Numerator to 


ee cage Thus, 2 > X * gives d. Fer Fra 
. Ax | 9 3 +74 ar th 
2 {= TX S8 or x =d. "$6 dle, 9 X q 


„ 2 of = Nume- 2 
rator. This i evident ; for ſuppoſe 4 to wks Drs 


S2 8 8 2 


his 


Drv1s10Kx' of, &c. 
lied by 7, it is 3X { = 

bt the t Fraction 3, which in Fact is, only 
multiplying its Numerator by Unity or 1. And now, 
Tyrunculus, we will proceed to Diviſion. _ © 


109 


==} =3 the Numerator 


= 


ü 
1 —_ * * - i 
Le A 


* 


DIVISION of ALGEBRAIC FRACTIONS, 


Tyr. 1 Dare ſay I ſhall not be able to work Diviſion 
without ſhewing | 

Phi. Poh ! You are now going to be dead-hearted 
again, and without Cauſe; and 1 had much rather 


find you as bold as you were in Multiplicatign. Con- 


der, Tyrunculus, that every Learner may be com- 


pared to a young unexperienced Soldier; and though | 
we will not call Arithmetic his Enemy, yet he has 
got many Skirmiſhes to go thro*, and mult not only 
fight, but that valiantly too, to overcome them; fur 
a Field is ſeldom won by Cowardice: Beſides, Ty- 
runculus, I have hitherto furniſhed you with Weapons 
proper for. ſuch Engagements as you have, met with, 
and I ſhall take Cate to provide you with others for 
every freſh Attack; and do you but learn to handle 
them well, and you need not fear but you will al- 
ways overcome. 815 
Tyr. You lay me under the higheſt Obligations 
to love and thank you, for being b careful of me. 
Pray then how is Oy performed ? en 
hi. The ſame as in Yulgar Fractioni. Multiply 
the Numerator of the Dividend unto the Denominator 
of the. Diviſor for a neu Numerator, and the De- 
no minator of the Dividend into 


110 into the Numerator of the 
Divifer for a new Denommator. - - | 


N 


„ & - 


Ex, 


> \ 


_ [FEES 7 PL = a > P * = 5 = 3 « wh nr 20 F \ e = = 3 = oe = \ 
ef.” — F _- * A 6 . _ = = 3 =—= =_ 0 = = y 4 bh on a = by = U 
1 OURS ihe 0] Pld 2 NY U = vs -4 DO Yr OR — 1 of — n N BIT _—_ 
4 < - Pt 7 =» 3 N 9 N + — x * x R 225 er we > 
Ay "$ * $1 act 3 With 1 „ne ot. 1: N =D * 8 * i oF * 5 * 2 2 aber — } — 8 
1 7 1 „ rr * 1 == 6 y * 
KL a 5 * 2 ; —— g l = 


28 n 
» 2 Mn 2 
9 * Arabs: * 


LR 


= * os 1. 


— LET 
7 o 4 i, 
a 2 FI 1 „ a © 


| | 
bk 
= 
x 
1 


110 Dry 1s 10 * 

| Ex. 1. . Ex. 2..: ht 95 3. 
G ns 2 in 5 

Dia 6 * 9 b a, b — 
n e Fl 
| bc 14 % 764 16 Kr 
A. NT — — — 
Fez e Hh, 4 


Dr.- een it well ; but 90550 
the Fractions to _ one and the ſame Denomi- 


nator? 
Phi. Then caſt away both the Denominators, and 


divide the Numerators only. 


EXAMPLE: 4. 


Di vide bo 3b Þ ca box by = 1 Ten it 
888 2g 1 

will be thus, Pelle; ba + bs - ＋ oy 

by b + TA + ta _ Lee Anſ. 


bx T 
1 ge 435454 v4 


0 
Do you anderibita theſe Pains? 


Tyr. Yes I do quite well. 
Phi. Where then is tif Difficulty you ſo much 


apprehended ? : 
Tyr, I muſt confels that I was a little fearful Juſt Tr. 
RW. 
Phi. I know it I could [ey it in your Coun- 4 
3 77 
He. Vou have been fo kind, that I muſt confeſs I 75 


| cannot value Jou too much 3 or 2 1 * Ou the 


we with Thanks, © 2 


3 


oſe 
mi- 


and 


en it 


0% babron ri Ge. nt 


Phi. I do it to ſerve you, as Tobſery'd, and if your 
receive Benefit by my Inſtructions, return the Thanks 
elſewhere. I only deſire you to be chearfut and cou- 
rageous, not timorous, for that wy hinder you in 
your Purſuit, 

2 Þ will endeavour to follow your Advice in 

Reſpect; but it is a n ern for Learners 
fort firſt few Rules. 

Phi. Ion it is; but now: you areipaſt the worſt ; 


You have in a great Meaſure drawn aſide the Maſk;. 
and as ſoon as you are acquainted” with the Rule of | 


Proportion, and underſtand a little of Equations, 
(which you will ſoon do) it will then fall quite off, 
and you will with Pleaſure be raviſhed with the 
Beauty of its Face, and the Symmetry of its Parts. 
Tyr, How long will it be before come de the 
Rule of Proportion? - JEET 
Phi. I —ů von the Nature of it dire.” 


DIALOGUE v 
. brand 
Of ProPorTION in generals.” 


175 HAT do you mean by P/ opertion 4 * 
W Phi. 1 is the Relation, ReſpeR, 


or Quality, that Numbers or Quantities bear to 
dach other, by a certain Ratio, Reaſon, Analogy, or 


e . 
yr. Is not Ratio and eme then all one and 
the W | * 


L 2 8 Phi. 


2 DS 4 I 1 - Da DAY o l Us _— — | oy - p = 8 4 
— _ ay — — : Sr - c 9; Cho | 
. - 8 N * Sr n CL IF —— is # Is - p * 5 5 FAD bd 
„ i. ROE 32050 > ARG; 1 1 + - * We 8 | o by pl SS. N 3 „ 52 = Wo 
n N e 2 Lf = ns” ' g IT EI ITS; * 142 Ml , LU rr 
ba - W-; g 8 D 7 . , = . = hs,” 1 ee Cy: "6 "E) 4 N 
172 IS n 0 * o KS * 5 n * A. TI 7 * 3 4 Fa kh „ 4 
4 Lb Li \ * 
0 + 
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112 Of PROPORTION. \'" 
Phi. They are; often uſed and ſpoken; of as one 
and the ſame Thing, but there is a Difference; for 
ſtrictly. ſpeaking, Ratio is not Proportion itſelf 3. but 
ſhews the Difference of Numbers, by comparing 
one with the other; ſo that by it are ſeen the Reaſon 
or Analogy that the Antecedent bears to the Conſequent, 
by ſuch and ſuch "Compariſon, and in Courſe the 
Proportion that the Numbers bear to each other. 
Dr. What do you mean by Antecedent and Con- 
een e 
' Phi. In any two Numbers or Quantities, the firſt 
Term is called the Autecedent, the ſecond the Conſe- 
guent. Thus, 4, 8, Sc. 4 is the Antecedent, and 8 
the Conſequent ; the Ratia is 5 becauſe 8 is 4 + 4, and 
the Comparijon is 2, beczuſe: 4 and 8 compared, one 
is twice the other. S0 alſo in any Series of Num- 
bers, as 2, 6, 10, 14, 18, Cc. 2 and 18 are the 
Antecedent and Conſequent, and all the others between 
them are both Antecedents and 40s pron 

Dy. I underſtand you very well but pray how 
many Sorts of Proportion are there? 

Phi. There is, 1 Disjun# Proportion, or the Rule 
of 3. direct 2. Arithmetical Proportion, or Pro- 
*- greſſion. 3. Geometrical Proportion, or Progreſſion. 
4. Duplicate Proportion. 5. Triplicate Proportion. 
6. Harmonical Proportion. And; 7. Contra-harms- 
nical Proportion, &c. But it will be ſufficient for 
our preſent Purpoſe to ſpeak of the firſt Three only, 
ſince the Knowledge of the others depend upon 
theſe. ( 


. 


1 aw 


eee. ener eren re 


FDD 


51A 9533. 08 
THAT have I more to do with Propor- 


portion which one Number bears to another, notwith- 


+ Of PRNOPORTIe , Ge. 
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| Of DizzcT PROPORTION, or the RULE. of 3. 


1 tion, ſince I can work the Rule 3. very 
well | | Is N 

Phi, That may be; and yet you may not tightly 
underſtand the Nature of it. A great many Perſons 
deceive themſelves in this, for though they can work 
a Queſtion according to the Order of the Rule itſolf, 
yet they are quite ignorant of the Relation or Pre- 


ſtanding it is evidently known- that one Half of the 
Mathematics depend upon it. BEE | 2 

Tyr, I thought if 1 could but barely work the 
Rule it was enough, (till you ſhew'd me to the con- 
trary in Abbreviations 3) but ſince I ſee it is of ſuch 
excellent Uſe, I beg you would explain the Nature 
of it a little plainer to me. Wit 

. Phi. I intend it; but before TI give a Demonſtra · 
tion, it will be quite neceſſary that yen ſhould be 
well acquainted with the following Obſervations, 
and then the Demonſtration will appear quite plain 
to you: So that my Advice is, you would read them 


- _ 0 3 * * & — \ 2 Q 
" wo? tin a L 4 p 4 ks q £ , . * N 5 
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3 1 n "Wis 
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Mages 2-4, I On3tny, 1. | 754 5 
22 120 \ | | rene 
Any three: Numbers or Quantities bein 6 
pounded, after you have found a fourth Vander 
in Proportion, according to the Order of the Rule 
of 3- direct, then the Proof of ſuch Work is eaſily 
"= | L 3 | diſcovered 5 


* 


Tia. Of PROTORTIom 
- diſcovered ; for if it be done ri t the Froportion 
will always hold thus; th . 
re:: : 415. 

Or, as the 1½: 3d: qe} 4th. That is, the 177 
beats the ſame n the 36, as the 24 does 
top e 

\OB82Rv.-2. | 


The Produce of the 1/7 and 4th i is AW to the 
Product of the 24 and 34. That is, the Product of 
the Extremes is equal to the Product of the Means: 


For the 3d divided by the iff, is NP to the Ki 
divided bythe 26, &c, | 


3% 


Oe 


The 1% 2 t0.the Produc of th 2d and 3 
divided by the 4th. 5 


1 FOO 


The iv equal to th Produc of the 1 and 40 
ted bythe 34. d 


On5 EAV. 25 


"The 28 iv equal 6 th Prodt of the an 4 
divided by the 2d. | 


OssERV. 8 1 


The 4th is equal to the Product of the 2d and 3d, 
divided by the 1/. 

Tyr. I could not have thought there had been ſuch 
Harmony in the Rule of Proportion. But pray ex- 
eee to me by ſome Demonſtra- 
tion 

Phi. I will, both by Quantities and Numbers. 
Nene if gelen mind, 2 88 but underſtand it. 
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La 4 Quantities x, 5, c, and d, ela any 


4 Numbers in oy Proportion, VIZ. 


Let x = — Fes | 

Len, 
Orl TAsx: et: | 
For 3 
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— 4,6 = 12, and 4 = "pe, © 
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Tyr. Nothing can be plainer indeed, But pra) 
| 8 mean by Steps? and what is their Uſe ? 
„ 

of the Work, numbered 1, 2, 3 Ce. Their Uſe 


Thoſe are the Steps that ſtand in the Margin 
is to ſhew the gradual Proceeding of the Operation, 
that you go on gradatim, or by Degrees; that is, 
Step by Step. 5 


* 


Tyr, Have you any Thing further to ſay of direa 


\ 8 ion ? RES | 
V. 1 have nothing more to add but this, that 


when Quantities-or Numbers are in à direct Propur- 
tion they are alſo Proportionals by Alteration, In- 


_  mverfion, Diviſion, Converſion, and Compoſition, Kc, 


See Euc. 5. Pg. 12, 13, &. 


Le ha 4 
Ta = < . 8 ——_—— i. 2 


| „„ 
M ARITEMETICAL PROPORTION, 
HBr. Y HAT is Arithmetical Proportion? 

W Phi. Numbers or Quantities are ſaid to 
be in Arithmetical Proportion, or Progreſſion, when 
they differ from one another by a certain Ratio, or 
the like Reaſon, Thus, 2, 6, 10, 14, 18, 22, Ce. 
are Numbers in Arithmetical Progr:ſſion, becauſe they 


differ. from one another by the like Reaſon, (viz. by 
4; which Difference is called the Ratio. 80 1, 19, 


5 37, 55. c. differ from each other by the Ratio 18, 


as you may perceive; for 1 + 18 = 19, 19 ++ 18 


* 
9 * 


= 37> 37 + 18 = 55, Cc. From hence will follow 
this Oblervatia RT, 8 0 0 


. * 
v 2 0 ©.» - * = ” 1 q 8 , 
F y - . 
J : " » * * : . of C , . 
* o - 4.4.» 2 * * 4 6 a” » of " C ? * x : 8 * . 
* & — 44S . 
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e ? | OBSERV..1 . nt nds % 


if Any 3 Numbers or Quantities in Arithmetical Pre- 
le portion, the Double of the Men (or middle Num 
> ber) is equal to thu Sum of the Extremes. |, 


Ny Vumerical Demonſtration. 1» 1 


| Let the 3 Numbers be 5, 13, and 21, whoſe Ratio 
hat or common Difference'is 8 ; the Double of the Mean 
hor- 13, is equal to the Sum of the Extremes, viz." 5 
In- and . ; 4 * Wy 
Nc. TLiteral Demonſt ration. 


Let x be gu for the firſt Term 5, and let . re- 
preſent the Ratio, which is 8. Then will x + e = 
— 13 the Mean, and x + 2e= 21 the third Term. 


1 PRO Or. | 
Men. | Extremes. | 
: * = i r l Þ aq 
1-to bot 7.21 „ = | 
— M. doubled 2x ＋ 25 2 26 = 2-+2e = 26 Sum of Ex. 


SY Tyr. This is mighty plainly demonſtrated indeed | 
chef But pray muſt I always put this Letter (e) to repre» 
BY * oe 7 ? BL M47 Pt | 

Phi. is is at your Option; you may . 
1 5 Letters, provided La one for the Terms, and 
. 26 another for the Ratio, or Difference of the Terms. 


i 
— Des. wn ae * 


1 |  OpB8EgRv..2.. 1 

| Any 4 Numbers or Quantities in Arithmetical Pro- 

A V 5272692, either continued or diſcontinued * 
— f rupt 


— 
- — — — — —— — 
— 5 8 3 3 oy a: = 


248 Of PRoyoxTION. 
rupted, the Sum of the Means is equal to the Sum ſor 


of the Extremes. WO 
"7 a 1 Numerical Damonſtration. 3 2 
Is . . | 5 ö 8 f i 
1 Let the 4 Numbers in Arithmetical Progreſſion. be af 
=. 4. 16, 28, and 40, whoſe Ratio is 12; then it is 18 


plain that 16 + 28 the ears, is equal to 4 + 40 thi 
1 the Extremes. | eee eee ate ay 


Let @ repreſent the firſt Term 4, and put * for il 
the Ratio 12; then will a + x = 16, one Mean, dus 
and a + 2 * = 28, the other Mean, and a + 3 x Pr, 
— 40, the laſt Term Or Extreme, Ain nr $6% 


n n ae Bo los eech ae, * 

Means. N Extremes fou 

a + „ 216 a "20S. < fol 

a +.2x = 28 a + 3 40 {wi 

100 - out ͤ OY BY 

VN. B. It would be the ſame if the Numbers had 7 

been diſcontinued, provided the Interruption be be- N 
tween the 2d and 34 Term. Thus, ſuppoſe the 4 


Numbers were 4, 16, 124, 136; then 4 + 136 = 1 
164+124=140. For there is the ſame Ratio be- Ra 
tween. the 3d and 4th, as there is between the 1/7 the 
P 8 
Dr. I heartily thank you, kind Philamat bes: 
Have you any Thing further to add upon this ? Th, 
Phi. I am not willing to leave any Thing out that | 
may be ſerviceable; but I think I have ſaid enough ＋ 
upon this Rule for your preſent Occaſion. How- 4 
er, it may be expected I ſhould teach you yore. 


ALGEBRA. 


work them by. f | 

Tyr. I think that Mr. Ward (in his Arithmetic, 
Page L) ſpeaks of twenty Theorems belonging to 
this 
of them, and the other 18 I find in his Agebra, Pa 
186, but having no Rule for them, they are (I ſhou 
think) beyond the Reach of moſt Learners. I ſhould 
have liked he had given the Rule for finding them, 
though he had not done the Operation itſelf ; becauſe 
by a plain Theorem, or Rule to work by, any afli- 
duous Learner would know how to put Things in 
Practice that are not very difficult ; but how ſhould 
he know when he has no Rule to go by nor any 
Tutor at Hand, a | 

Phi. Had he given you the work of fix Theo- 
rems with their Rules, you might with Eaſe have 
found out the reſt ; as you will diſcover by the fix 


following Caſes; the 24 and 5th of which will an- 


ſwer to his two in Page 74 of his Work. 


OS bo W | 
The Number of Places or Terms, and the Ratio or 
common Exceſs being given, to find the laſt Num- 
ber. 5 ; 
| Multiply the Number of Places leſs one, by the 
Ratio or common Exceſs ;. and to that Product add 


the firſt Number, and the Sum will be the laſt 


Number. 5 


The firſt and laſt Number (viz. the Extreme) and the 


Number e, Terms being given, to find the: Aggre- 
gate or total Sum of all the Series. 2 


7. 


— 


| 119 
ſome Queſtions, or at leaft give you ſome Rules to 


ule; but he has given Examples as Br, two. 


* 


120 Of PROPORTION. 


Add the firſt and laſt Numbers together, and mul- 
tiply the Sum by half the Number of Places, and 


"oa B. Aer the Total of all the Series added together. 


r, in Caſe the Number of Places be odd, then 
add the firſt and laſt Numbers together, and multi- 
ply the Sum by the whole Number of Places, and 
divide that Product by 2, and you have the Aggre- 


PAS. or total Sum, 
| een TH 
The Extremes and 0 given, to find the Nundiy of 
Term.. 


Add the 3 together, and divide the Total 


by. their Sum, and. the Quotient will be _—_ to 
1 the Number of Places. 8 


Þ oj 4 ö 


4 The Taal and Number 4 Terms given, to find the laſt 


Number. 


Divide the Total by Half the Number of Places, 
or in Caſe the Terms be odd, divide double the 
Total by the Number of Terms. and the Quotient 
will be a Number; from which'if you take the firſt 
Term, the Remainder will be the laſt Number. 


| Cas hi. ” of 
The ieee ik 4 Number of Terms given, to fond the 


Ratio or common E xteſs. 
8 the greater take the leſs Extreme, and the 


Remainder ſhall be a Dividend ; then from the Num- 
ber of Terms take Vnity, (vis; I.) and the Re- 


mainder ſhall be a Diviſor ; and the Quotient riſing 
from them ſhall be the Ratio, or common Difference | 
of the Terms. 


OASI 


otal 
to 


O PNOrORTToN . 
| CAS 6. 


The Extremes 5 common E xceſs given, to t: the 
| Number of Terms. 


From the greater take the leſs 23 and divide 
the Remainder by the common Exceſs; then to the 
Quotient add Unity, or 1, and that Sum will be 
no to the Number of Places. 


„ Rules are very po indeed, ny need 


"Phe, Example and Precept are beſt r. there- 
fore I will give 0 an Example in Caſe the 2d. and 
Caſe the my you 99 4 no _ do the reſt 
upon firſt ne nn 
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EX AMrIE F CASE 5. 


Let the Number of Places be 8, the Extranes 4 4 
and 29, I demand the Ratio:? 
irſt, 39 — 4 = 35 Dividend, then 8 — 1 = 7 
the Diviſor, and 35 7 gives 5 the common 1 
cels, Tn 9, 14 19, 249 29, 34» Aa 


*,. Or literally thus : 


Let's = 4 leſs Extreme, and e = 29 he ghpkany: 


e 


= 5 the Ratio as above. ; 

her. J underſtand it v 

EN of Caſe the 24 
Phy, I will. en 
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1 15 4 
; EXAUrI A ee: 2. | P 
bo Let the Numbers be as above, viz. 4, 9, 14, 19, 2 
3 24, 29, 34, 39- It is required to 900 the A 4 
1 | e x; total Sum of all the Terms added N hi 
Wi | DP . 4 
Wo 24165 ; Ficſt Number or Extreme 4 D 
5 , mas eee e ug fa 
bw, 43 2 4 
1 "This X 4 | Number of Terms vi. SE. Ya 
55 dar Ages 6's K Tou 17 2 6 | 
. h | Or hiterally a; _ 15 


8 
— 


Let u be the firſt, and e the laſt Number, and let — 


* V; —_ . 1 
= 4 3 on 
A e190 a”, * 

kn 

7 


es ES 
- 
- — 6 \ . = . 
- — 4 = A = 
— Bar. tr 7, CS” oe ts 0 
* a PRI — — r * „ © > 4 


5. þ repreſent Half the Number of Terms. 
5 Then v . E 45 4 above 


= *-4 


4 | Tow! Sa anion, © 27 

fo thee hum flows you ſee another Rule to find the Tyr 

Total, viz. — the leſs Extreme and the 

greater ſeparately 1 * Half che Number of Terms, 
t 


and add their Produ ogether, it will be the Sum ¶ othe 
of all the Series. And thus, x, e, and ö, may re- Pre 
preſent. the Extremes and Half the Terms, be they I reti 
ever ſo many, which you are carefully to obſerve. but 
TY Tyr, 1 like this very well, and I am ſure it is fa Mul 
from being hard. T 
Phi. I ſhall leave you a Queſtion to try at your B 
Leiſure to ſee if your Anſwer be like mine. Nun 


Three or 4 Men in Company were diſputing con- doub 
cirning the Diſtance, and the Time it would take to Mul 
gather up Stones laid each a Yard aſſunder 1 Dou 

| : 


- 


5 7 


let 


| O PxpPRoRt ton. 12g 
Mile in Length,” and bringing each Stone back to the 
Place they began at. A filly bragging Jockey ( who Bad 
preſent a goed. Horſe) ſaid, be could ride fart 


contained to that in ours. A Sharper in 


mpany 


taking Advantage of his. Folly, ſaid. he would venture. 


him 50 Guineas be did not ride his. Her fo far in 3 
Days; the Fockey unwarily conſents ;. the Wager is 


faked, and he was to ſet out next Morning ; but long 


5 - this he 2 it better to yield it lat than make 
rial ſuch an \ Impoſſibitity,” it being 1549680 
Yards 880 Miles and a' Haff; which is upwards 


rprizing ! I will try at it very ſliortly; Pray 


what comes next: WEE 
Phi. Geometrical Progreſſon oo = 


1 * = 
2 Ai a ode. " SPY rr þ © 4 19 
e SS r 
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Of GxomnTRICAL PROPOSATLON, 
Tr. HAT is Geometrical Proportion 


Phi. Geometrical Proportion, or Prigraſſon, 


is when Numbers or Quantities differ. $ each 
other by like Ratio or Reaſon, as in Arithmetical 
e e only with this Difference, that in Ariib- 
metical Progreſſion the Ratio is the Effect of Addition 
but in this of Multiplication, by having one common 
Multiplier. 9 e ee 
7 Pleaſe to explain this more clearly to me? 

hi, Obſerve then, 2, 4, 8, 16, 32, 64, Ce. are 
Numbers in Geometrical: Proportion, and differ by 
double Reaſon the one from the other, the common 
Multiplier being 2. They are every one you ſee the 
Do of the ng ooabye: So alſo 4, 1a, 

| a 2 
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"Tal. Ap IT TOR of - 
| 85 108, Or. differ by triple Reaſon, each Term 


three Times its N one. And 1, 4, 16, 
bly 5 6, Te, differ by N Reaſon, &c. S 


955 I der Manf you now perfectly well. 
FBI. Then ge are to obſerve as fall 


© + - - 
Ky, C be RI ; U = 
— ENS — . 
EU ER, 
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Bo - 1 42 * 3 E's 
= x43 V6 | $4) 
= | On SER *. 1. 


eq 


Rm 
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8 phat N in Geometrical Proportion, the 
Product of the Extremes is equal to the Square of the 
Mean; that is, equal to the middle Tann n 
dy or into itſell. N n lie 

Let the 3 Number be 4, 16, and 64. Here 4 > 
64 = 16 & 16 = 350 6. | 


wed 234554333 Literal Demonſtratin. ann 

Loet x en the firſt Term or Extreme, and let 
+ be put for the Ratio, then will xe be the Mean, and 
xe the laſt Term, or other Extreme; then will x X 
nes be = the * of the Mean xe, Viz. *xee. 


+4 ag 
= - 2, WAS 
#h Ws 
= * ee 


. ws. 4 
4 N j iN "Poor. fi a) 225 
422 1 791 'Extrem R Mea n. . SIA 
. 1 2 EA * a 10 . : =y b-4 ; 
E 4öͥ mee 16 15 


Nati 533 * HE 1 *. 16 


1 3 


Product xxee = = = 256. mr | xxee = ; 256 


Her. I underſtand the Example very well. 
Pzbi. enen v9, 11 | 
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Any four Numbers or Quantities in ==, either 
continued or interrupted (provided the Interruption 
be between the 24 and 34 Term) the Product of the 
Means is equal to the Product of the Exvvemes. . ; 


ETArIE 


LY 


Let the N N 5, 15, 26; d 4 78 ines. | 
ted; then 5 x 78 = 15 x 26 = 390. It will 


ru 
be eaſy! to prov the ſame literally as "Rove. * 


On ns 3. Fas 


3 
The Ratio of any Series of Numbers in ++ con- 
tinued, is found only by dividing any of the Con- 
ſequents by it, Antecedent, that is, dividing any 
Number by the preceding Number. 2 0100 


Oss Rv. 4. 


When ever ſo many Numbers or Qu Qualities differ 
double Reaſon, and it is required 1 d the laſt 
umber of all, the general Way of moſt Perſons is 
to double the -1/7, 2d, za, — Sc. Number, and 


ſo continue to do till they have doubled as ae 2 


there are 'Terms given. But, 

c There is a better Way when the Places are a 
great many, for you have no Occaſion to 9 but 
a few of . 'Terms, and then multiply that Number 
into itſelf, and the Product will be the Double of the 


Terms wanting one; which doubled, gives the next 


Term, He. Se C, 


Tyr. This muſt be further explained. to I 
not apprehend it. ) ws we 
M 3 ">. + 40 
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126 A L GE BRA. 

Phi. It is a little dark in Words only; but you'll 
underſtand it the Moment you fee it done. 

duppoſe then a Series of Numbers in = from 1 to 
'Bo Places were given, which differ by double Reaſon, 
and it was required to find the laſt Number, Firſt 
double a few of them, ſuppoſing to the 5th Place, 
(which may be done by the Head _ then ſquare 
this Number, it ſhall give you the 9th Term ; which 
doubled, gives you the 10th Term; this ſquared, 
5 the: 19th Term, which multiplied by, 75 gives 

e goth Term; this ſquared gives the 3 
which into 2 ives the 40th ; this into 25 DONS 
79h 3 and laſtly, this oubled | gives the 80th or laſt 

erm, Sc. Sc. Cc. ; 

Tyr. You need not demontirate it any further; 
Sn r mbar antienyt of all the 

ries | 


Phi. Ve | ol by n n ay Jo Me- P. 

q 1 ory 15 | wm £ 

| Ons 12 v. 5. : T 

= N find the Sum of all the Seri. bs 
ih , 


II. Multgly the laſt Term by the Ratio, or com 
un Ex&%, a from the Product ſubtract the firſt MW it 
—_ Term; then divide the Remainder by the Ratio MW H 
- wanting x,” and it will give you" de Sum of the | 
Series Or rather, 
2 From the laſt Term take he firſt, and divide 
the Remainder by the Ratio, or cammon 2 lei 
Vnity or x ; then multiply the Quotient by the Ra. 
rio, and to that Product add the firſt Number, and 


will have the Sum of all the Series. 
1 hewely thank you, Lind Philomathes, for 
W 
| | » +6 bad. rp A 
a. * f hd 
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Pzhi. I ſhall not give you any Examples at large 
1 but only ſhew you that the Increaſe of. Numbers ia 
10 => is beyond the Belief or Conception of People in 


n eral. Thus, a Horſe having 8 Nails in each 
1 Shoe. and being bought. or fold at only 1 Farthin 
0 the firſt Nail, and double the Price for the next ti 
its ou come to the 324 Nail, would amount to the 
yy m of , 4473924 55. 34. 4. And one Nail more 


would make it { 8947848. 105. 7d. 3. Thus alſo, 
. if a Farmer's ae agree with his Maſter to 
* ſerve him 20 Years for 1 Grain of Wheat only the 
be firſt Lear, and 10 the next, ,and/fo to have 10 
alt Times the Number every Year he would have 
1IIIIIIIIIIEITIII III Grains for his Service. 
. Now allowing according to the Standard, that 7860 
he Grains make a Pint the Number of Buſhels will be 
22605613425926 nearly; which at ſo ſmall a 
le- Pa as . r _ amount to 
771 2825701678240: And ſuppoſe a Ship to carry 
eu Lens for her Burthen it would take 188 
Times more ſuch Ships in Number than the whole 
World can furmſh. Which according to the fora- 
going Rules you may try at your Leiſufce : 
om Tyr. Surprizing indeed ! depend upon it I will try 
firſt it for Curiofity ſake; but pray before yoit/finiſh this 
atis Head give an Idea of Har monical Prapor tian. 
the Phi, Harmonical or Muſical Proportion is When in 
| 3 Numbers given, the Difference of the , and 24 
vide W is to the Difference of the 2d and 3d, as the 1/4 ig to 
leſſ 2 or when in 4 Numbers given, the Diff 
of the / and 2d is to the Difference of the 3d and 
and 4th, as the 1 is to the 47h. And, | ih 
| Contra-harmonical Proportion is when in 3 Num- 
for berg given the Difference of the 1% and 2d is to- the 
i Difference, of the 24 and 3d as the 34, is to the 
Ph Yhpand fuctr are'6, 10, and 49. 4 + 
i "LOANS „ 
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I 128 Of reducing Equations. 

FE: _ Thr. I am oblig'd to you. Pray what is the next 
N - Phi. You are now come to Equations, and pray 
N take the greateſt Care you poſſibly can, for the ſolving 
4 of Algebraic Queſtions depend upon the true Know- 
. ledge thereof. ly (ot fd rh 
i Dr. I will be diligent to obſerve what you ſay. 
} — — (— d oa RS» eee 


n 


p IALOGUE vm. 
3K ' Of EQUATIONS. . 
r 


+ rn Koo Of R EDUCTION 5 68, 4.3 
—_ 7.117 HA T do you mean by an Equation ?: 

= 4s W Phi. An 2 bed an exaſt Equality, 

o che mutual Agreement of two or more Things 

__ when compared together. Thus, when a Pound 

= Sterling is c ed with Shillings, it is found equal 

to 20, and a Crown compared with Groats is equal 

to 15 ſuch Pieces; therefore there can be no Equa- 

tion where there are not two Things at leaſt, becauſe 

there can be no Fnalogy or Compariſon : And when 

there are two Numbers or Quantities, or more, to 

be compared with each other, you will always find 

3 Suppoſe x to repreſent a £. Sterling, and d 240 

= Pence its Equivalent, then i 1s evident that 6 =s. 


. 


Again, Suppoſe g to repreſent 5 Shillings, and e 15 
Groats, then will g = e. But ſuppoſe g to repreſent 
a Shilling only, and e one Groat only, then there 
mult be Nan before the Quantities to form an 
Eguation; for whereas before g was equal to e, now 
here it will be g ze, or Sg = gry VIE. 15. 3 
Groats, 55s. = 15 Groats, c. | 2 

Tyr. I underſtand the Demonſtration very well. 


Phi. You are further to obſerve, Tyrunculus, that 


in N Equation there are two Parts; that Part 
which ſtands before the Sign is called the firſt Part, 
and that after it the Second. Hare THC 
þ ExAmMPLE” ” 
Suppoſe x = 4b + c, then is x on the firſt Part 
equal to 4 Times the Quantity repreſented by h on 
the ſecond Part, together with the Quantity repre» 
ſented 175 added to it. | Sh 
Tyr. Pray how are Equations formed? 


Phi. This is a Queſtion that I cannot anſwer as 
8. to your Underſtanding; but you may learn thus 


r, that when one or more Letters, repreſenting any 


known Quantity, are found on the ſame Side of the 
Equation with other Quantities that repreſent un- 
known Quantities ; then they muſt be ſo managed 
as to be brought on the other Side of the Equation 3 


ſo that one Side of the Equation muſt be poſſeſſed by 


unknown, and the other by known Quantities, w 
the Sign of Equality between them; and thus will 


the unknown Quantity be diſcovered: And this is 


call'd 3838 From hence will follow theſe 
Axiom3, or te 

would get by Heart, at leaſt ſo as to know their Uſe 

and Meaning, © | 
5 ; Ax lou 
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f- evident Principles, which I beg you 
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OY n , 


P 
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Thy 
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r 
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from equal 
will be equal. 


Mies, the Products will be ſtill e 
Poſe x = 8, and I multiply each as 


x30 of reducing "ng ION . 


2 Axio 1. 


I equal Numbers or Quantities be added to equal 
Numbers or Quantities, their Sum will {till be equal; 
that is, ſuppole à was = 4, then by adding any 
Number or tity to each Side of the Equation 
(ſuppoſe 12) it will ſtill be equal; that is, 4 + 13 
e ** , &c, 


— % 


by 


Ax Io 2. 


lf aqual Quantities or Numbers be ſubtraQted 
Quantities or Numbers, | the Remainder 
Thus, ſuppoſe „ = 12, then by 
8 8 from each Side, x TRE = 12, — 8 


e Aren go © 
1 chat tities be mouleiplied 7 al Quan- 
hus, ſup- 
de by any 
tity or Number, as 12, then will 12 x = = 96. 
is lg from the next Ariom. 


1 Ax lo 4. W 
1 pies Quantities be divided by equal — 
the Quotients will be equal. Suppoſe 12x = 96, 


then dividing. by 12, x will be equal 18 * as * 


1 3. 
Ax Io 5 
Thoſe Numbers or Quantities that are equal to 
one and the ſame Tbing, are equal to one another; 
that is, ſuppoſe x, or þ — c, or 5e + 6, were either 


of them enn equal to each 


other. 
Vou will ſee more of the Nature of theſe Aviens 
in the next Section, in treating of Tranſpo bi 1 


* 
* 
* 2232 
OP 
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8 E C f. u. 


REDUCTION by ADDITION, or, the Mathod of 
TRANSPOSING Wear: 


Tyr. HA Tidoygu do you mean by Tranſpoit 


Phi. Tranſpoftion is the ae ak | 


tering, changing, or removing any 
Place to another. To tranſpoſe the then any 
Quantity, | is only to -remove it from one Se of 


rom * 


Equation, and placing it on the other with the con- 


trary Sign; and this anſwers to Axiom the 1, and 24. 
Tyr. If 1 remember, 
for e Do you not? 
Phi. I ſhall Throughout the Work, and 
„ you meet with it read the Word tranſ- 
pojing 


Tyr, Very well. Pleaſe to give me ſame Em- 


ples in Addition ? 
V Phi, I will; and pray remember, \that Addi- 
tion is nothing more than removing every\ negative 


Yuantity to the contrary Side of the IS and 
making it affirmative. 


EXAMPLE. 1. 
duppoſe x . Then o — b | 
pole PEERS e 


Or by Axiom 1 2 "4+" þ to each Side of the 
Equation, it will 
x —b 
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you uſe this Character (9) 


* 
C2 — 
_ - N 4 _— 
— _ — ˙àM et a * = 
1 a” 
— > 
OO % — 
= * " * 
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EXAMPLE 2. 7 

Let 1 x—d—b=x. Then p —b t 
2 —d=sg + And e — | 

x=g+d+8. An. 5 gs n 


Or by? ding + d + 6 to each Side, 
: 4 4 —b =o 
16: 95-0 bl wrt at it will be © I 
"> &| g + 4:-++b. as before, becauſe — 4 
— and +++ bn the firſt Side deſtroy each other. 
Thus you ſee. Tranſpoſition agrees with Axiom 1. 
Tyr. I perceive it does; but it is leſs Trouble to 
the Signs, than it I On Cn 


l WT on each Side. L 
r Phi. It is; but ſtill Axioms. 1. ſhews you the Res- 
T1 _ of it, which perhaps, you might not have known 


_ | 7; Jr. Pleaſe 1 Dramgte, and prove I 
© 4K =. it by Numbers ? | 


4 
\ * 
S 
TE" , 
n 4 * 


_ - Fbi. Obſerve then. . 
r N 
- i ; '2 XY 4, 4 f ir 
= n burst 3. | (l 
W Le|r|+—t—d=as. Then 
3 2 * be r a ＋ d. Andg—tc 75 
1 3 a +d be Auſ. 
Numerical Proof... a 
is x — Ie — 4 = ad, Make —1 7 
be =' e 5. . = 36 Then 
will it | 
| ry x — 12 —8 = 25. Then 9 — 8 
2 —12 = 25 +8. | Andra | de 
1 | ad 


—— — 
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And thus you ſee that ee be repre- 

ſented by any Numbers at Pleaſure, and the Value of 

the unknown Quantity x may eaſily be diſcovered. 
Tyr. Ilike this very well Tndeed, Give me ſome 

more Examples. PPh + 
Phi, I will. 

EXAMPLE 4. 


Let | 5x—8=24—x.” Then o — 8 


af 5* 224 ＋ 8 — „. And o x 
315* + , that is, 6x=24 ＋ 8 32 Au. 
EXAMPLE 5. 
Let 1X A= ble 44 — 125. Then @ — bc 
2|\x—d'=aa—12b+ be. And = d 
1 x Zaa 120 + bc d. Laſtly, 120 


x + LD AS 4 
Do ka underſtand it? ' | | 
Br. Ves, very paibly. 2 
Phi. Then we will proceed to Subtraction, in 
which I ſhall give you the ſame Sort of Examples as 


in Addition, that you may ſce the Nature of both 
the better. 


+1 Th 4 3 
* ' — 


— * TY” 


SE C r. II. 
REDUCTION by SUBTRACTION. ] 


Thr. Underſtand Addition very well, and a 


hend Subtraction to boo only the Reverls of of 
it, 


Phi. You are right, for here you have Nothing to 
do but to tranſpoſe the affirmative e- Quantities or Num- 
bers to the other Side of the Equation, and place the 
. Begative Sign before them, 
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| Ex alien aw 

Let x43 =<c ers j 
| TIEN 1. . the 
Or by Axiom 2, ſubtrating — 6 from each Side, ſhe 
it will 4 the ſame. Thus, am 
x +6 =c. Then TubtraQing _ 
un 


- A Fas it is | 
| 3{x.=c — a before; for Kae 
each other on the firſt Side "4p 


EXAMPLE . Lett” Le 
74 Tony +4 


g 
Or by ſubtracting — 4 — 3 from each Side. 
III TAT ==. Then | 
Bl —=i—b=—d—b © Let 
3]/zx=g2—+b— 4, as above; becauſe + 4 
"1/6 Aeon 


"EXAMPLE 3. 1 385 

x + be +4 =aa, Then 9 +4. : 
Ws * +bc=00 — A. And e f 

x = aa — 4 bc Anſ. a 


Viumerical Proof. | 
The Equation is, x + be +4= aa. Now let + 
. 8, and 4 = 25. Then it will de 
Izx+12 T8 2 2 T . 
; : hal $f Ir EE LES bo” 
5 — be, ne iy 
Pleaſe to compare this with Ea 3 22. Hadition 


| ill ſee the ps" BEI but the 
a | * 5 Biſferenco 


OY 
833 


| 
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Difference of the Value of x is 40 leſs here than it 
is there, becauſe you ſee that what is affirmative 
there is negative here. And indeed I am of Opinion, 
that the comparing of them with each other will 
ſhew you more the Nature of each; than many Ex- 
e, amples whoſe Steps are not alike, and confuſedly 
demonſtrated. 
Tyr. Indeed I think it almoſt impoſſible not to 
underſtand it, ſo plain as you have done it. 
7 ul Here follows then 


EXAMPLE. 4 
Let | 2 Z=@ +5 8 
S* 24-8 ＋ 


a 2 that is, 4 4 — 8216, 
See 8 4. in Addition. 


"EXAMPLE 5. h 
Let IIK +d4+ bc = 4 + 126. Then o e 
214 442 2 x) on _ 5 | 
x =aa+12b— be — @ 126 
? x—'12b = aa r 
this with r in Addition, | 
Tyr. I ſee the Nature of both plainly. Have you 
any Thing further to add ? 
Phi. 5 may pot b amis o ire you an Fraun 
to exerciſe you in both. 


R EXAMPLE in both DULCE, 


t + ; 
e  ExAMPLE 5. | 
1i[44—g+b+.—d= T4 | 

2 2144 +b-+c—d=142+H8& | 
| 13j4#+Te—d=1142+;,=—-56. 960 

iar, 4 e And p— 4, 

* In — 5 +4 1% 

n c e 
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Wager tha, » Wee pad 


e ad ＋ = 12, apy age 
1 What will x be ? 


l 1 4x=8+124+6—16=142. oboe 8, 
2 4x+12+6—16=142+8. 5 9 12, Ty 
6 3 1. 4*+6 -16=142+8—12.. By:$ 6, 
"© FS . 1 165 
5 | 4x=142+8—12—6+16 Anſ. as aboxe. gp 
That is, 10 
6 4 216618. That is. * 
71922148. Therefore * e 14 = 
148 | . 2 7 , | 
* L 
Dr. I like this numerical Proof very * it is ſo 
plain, and the firſt five Steps agree ſo with the Hiteral, 
that there needs no more Examples of this Sort. 7 
Phi. I have proceeded indeed but one Step ani mir 
one Quantity at a Time, becauſe you might ſee th the 
gradual Order of the Work ; but. you may as wei wil 
trankdel them all at one Stroke, for it is only uſing 
the contrary Sign you know ; however, this is |cl 
to your Liberty and Practice. L 
- I underſtand you very well. Pray. what come 
next 
Phi. Vou are now come to Multi n 
you will "PD to ſeo the per of quations. 
7% nuts e e 3 
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| SECT. Iv. 
an Repvcrion by MULTIPLICATION. 5 


Hr. OW is Multiplication of E ions 

” af 1 2 4 pl 15 

8 Multiplication is performed as follows: 

* When ere is an Equation between two Frac- 

en, witty fo common Denominator, then caſt away 
or cancel the common Denominator, and the Nume- 

rators will be equal to each other. . 


| EXAMPLE I; 
* 1 24 % 
ene 


2. Or if the Frafions have not a common Deno- 
minator reduce them to one, after which expunge 


will be equal. \\ 
Exantir 2. WW 


Leafy if =. Theſe reduced to a C. D. 


. * * 
4, 


"RK © 


"6 if there be but one day 5 Gat be 

* equal to any whole Number * Quantity, then 

| only — * the whole Quantity by the Denomi- 
; C I nator of the Fran, and that Prob ſhall be equal 
X to the Numerator. 


"2 : N 3 


ir 4+ Ae. mA. At 


LY 


the common Denominator, and the new Numerators. 


en 


Lg 


+ 


af as. © 
W 4 


— — 


— 
» 


7, ond 


1 
: + E 
l Cl | 
F b 
_ 
L N { 
v 2 5 © ol 
= I 
Z 5 
= 
l \ 
7 43 
us 5 
=_ 
_— 
2 : 
\ L 
' 


e 1 * = W, then 
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| Exaneis 3. 


1 


2 12x = 240 uſe 8 


1 Or, ts prevent the 1 * of ud thi 
Fractions to a. common Denominator, multiply the 
Numerator 6f the ſecond Fradtion by the Denomina- 
tor of the firſt Fraction, and place = Product for a 
new Numerator over the ſecond Fraction, ſo will the 
Numerator of the firſt Fract ion be equal to it in the 
Second Step. Then multiply the Numerator of the 
firſt Fraftien by the Denominator of the ſecond Frac- 
tion, fo will this Product be equal to the ſaid new Nu- 

merator, and the Equation. will be cleared from Frac- 
trons, and the unknown Quantity diſcovered. 


EXAMPLE 4. 


Let 1 [<= my 26h Then 108 * 1a 
4 1* * 2 Then x X 4 Rats 
2 4-4 35 1290. Then muſt 


8 
| 
14 N Ai. 


Be. ] like this Way beſt I muſt — * 
Phi, When the Numbers or Quantities ate many, 


; - 


j 


it is leſs Trouble indeed to do it this Way. ,Now 


perhaps you will be diverted with the Proof. 


Hy. U ſhould be glad to ſee the Reaſon 1 why 


108 


: 2 
f s x 8 I 2. 0 1 p 
F d! n Hanth i 
a r 
» Þ : — 
a 2 2 ©: \ 5 $ « 
* „52 „ „ „ 49+ _ 2 5 
» "3s 
* * 4 


my 


pe 5x 


{ [ * 


Ss 2 


Ys 
ww 


by 


2 


ritt, is proved to be equal to 17 as above; then - 
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| Phi, That you ſhall directiy, and in a few Words 


pk pl = 27. 80 that = = = QED. 


K* Ver pre indeed! But pray give me E. 

to ſet You 1 Queſtion, and to deſite you to do the 

Work at large : I affure” you it will be of great Ser- 

vice to me, and I thall need no more Examples of 

this Sort? © \ s ney 
Phi. You know, or may know, Iam —m—_ 

to ſerve W, Pray propoſe t the . e 


„ Example 8. r. as x 
Thi our . 2 9 7 14, what then is. x 
eg to 2+. Tr 232 


Phi. A v h uſeful ks and I will do 
it ſo plain, that I believe you will de ſatisfled with _ 
the Manner of it, becauſe I ſhall demonſtrate | it as a2 


landing Rule for fuck me, 1. A + 12 


='S „ 

Ween DzmonsTRAPION.. * ; 
Firſt, I multiply the whole Number 12, and the -- 
Numerator. of the ſecond Fration,, (viz. 3 and the 


whole Number 14 into the Denominator of the 
firſt Fradtion, vis. 4, and the Products are: 48, B. 
and 55: But whereas the Sign of Equality (=) — 


between the whole NS 12 and the Hodio 22 7 


I ſkill Keep it always in the ſame Place, till 1 ba 
done n the Whole; ans it Wl be Ze 
e e * 
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nator of the ſecond Fraction, and ſo is the firſt Side 
of the Equation cleared of Fractlions, and will ſtand in 


dhe ſegond Step, thus, 3x + 48 = g + 36. Then 
— _ the ſecond Side from 1 a ge multiply 


Member of the ſecond St the Deno- 


the ſecond Fraftion, vi except it be 
hs new — the fy 8x) and 3X 15 exc be in the 


- third Step gx + 144 = Br + 168, and thus is the 
whole E eds freed Andy, rnb Now tranſ- 
poling 8x and + 144, I have in the fourth Step 2 


. that hy F = 168 — 1 
24, the Value of x requir (See the Wor 


lrgs as llos, and compure it gh what is be 
| The F e aur 
. 1% Then x 4 


3+ 45 3 
1 Denominator of the ſecond Fra#iomn is 


g9x-++ 144 =8x+ 168. Then#8x-+144, 
gs — 6x = 168 — 144. | CREE 
ES ** tf. ; 


— 0 


* 
PRO Or. 


e 12 . uit 
1 A 12, tha 


„ 2 7 11 123 = 303 ee 7 14 


= 30. G E. . 1 , 
* N, B. This is called Syarhetical Dex * or Gadeftds, and 


may ſee this Eguarion turned into a Trab and ſolved bai 
—.— 10, Problem 29, F 1 Fs 


= 


+ 48 = 8x TH under which N the Denomi- 


— * 
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Tyr. Nothing can be plainer, nor more eaſy to be 
underſtood. (4:4 & TI6& 3 4 A | 

Phi. If due Attention be given, as you obſerve, 


Example with you, and haſten. to Diviſion. _ | 
11 448 n, | 
Let | 1 | 25 ＋ e 18. Firſt x 9 


| 4x + 144 = = — 162, This X 6, 
24 + 864 =27# 972. Then #245 


and — 9725 * 4 "I 


2 

3 

4 | 864, +972\2279— 24% That is, 
5 4 

6 


1836 = 3. Therefore © 
1826 | 4 * 
* S 612" A. 11 


| | | 
| , — 2 

| 2 1804 a Asein, 9 od ene I. 

18 2 Pines 261 

% pete dat 36 . 72, then will a be found 

* to b s e eee e 


But here, Tyrunculus, you muſt obſerveg \that | 


if at any Time the Square or Cube of any unknown 
Quantity ſhould in the laſt Step of any Eguntion, be 
found to be equal to ſuch Number or Quantity, then 


muſt you extract the Sguare or Cube Root of ſuch 


| Numbers, and you will then have the Value of the 
ja unknown Quantity itſelf. Thus, ſuppoſe; ## ſhould 


u, 24 its Cube Root, arr an EL 
1nd gg s ws 74 3 "44 R 8 . ;f a. ALT 


- 


Square: Root thereof; and if xxx = 647 then will x 


— 


it is eaſy enough; 1 ſhall therefore leave one more 


at laſt fall out to be equal to 81, then is x = 9 the i 


„ 17 enn «1 « of 6 1 * . 41 0 4 5 q 
r 3 or” * : 1 18 1 0 5 WS TH £5 J's £0312074 g Ex- G 
Bots 


oo» i a. 


+ m — . b 
J * n — i 
- . dns AO EET dS | EE Oc ama 
= 5 "_— > -% ad 3 l . % x * * A — — < — — -— 
wy 1 a * I l 
. hs. by — FT r Cs a 
8 = „ " 
2 q —_— * N _ — SAS Ll 
» &” a | — a ( 1 4 8 o» G 
— Tas \ « TS. : x 4 1 * * % 
= \ * F * SS = pt = 
\ => = - \ _ 


1 „ 2 B * — A — 
r * . 2 LS 3 
4 G ; pa N 
d wv = h 
a 3 Pouks r SEES. 
- - - _— 


* - N * 
— ; Y T ⁵² A Des Pas 
a Ls ab Pet —— youu ae 
5 2 
3 Fon * 3 Lo \ > fy l ” 
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de Then ates he 6 
4 2] 17% 20, that is, 
3 [* = 196. Therefore, 8 
4 I = 795 = 14 . 
Exagir4t 8. 
1 za | x = c+f= 2 ER © 
6s 2 2 | | 
. . 
IZ f + bex +6 N 
gf au = bag — = | 
s | arm 


Tyr. 1 ou have 
denn me already is ſufficient. , 4 


5 i . Phi. You may indeed reduce any wy e Equation 
diy what you have _ therefore we w proceed to 
1 ; 00 


* ' 7 . VV YR TY YT n 
- 


8 * 
— — ——— 


SECT. -V 


\Rupucrion by Drynoron. 


Tr PRAY bow is Diviſion of Equations be 
formed ? 


Phi. When any Quantity or Quantities that are 
alike, poſſeſs both Sies of the Equation, divide _ 


* 


Of reduti Equations. ugh 


Side ſaid Quantity, (which is the ſame us to 
win pate owe: "Terdie) and hols ON 


Side be ſtill equal to the — and if there be Frur- 


tions, clear the Equation of them, by multiplying all 
the Parts by the the Denominatos ofthe podot, | 


WM Multiplication. + 


1 1 b b. 1 | 
Let | x | at a after NG „ 
x = 16 + 12 = 28, by em 4. © 


2» 
T7 


EXAMPLE 2. 


3 E + be x + dex Der + N. > AI 
2 


Xx + bx + dx K . Then + x, 


e FR II 3 


EXAMPLE 3. 


* E 
0 


N 
| Tyr. e ee AN 
BY Can you demonſtrate it by Numbers? 


Phi. Yes to be hire, And -wwith Let b'=8=c 


= Oy N 


Numerical Proef of e 3. 


* i an nag ee Gs by 8 = 4 

% e | 
th. Jr. 
le 


pe 2 5 * 
E -— + oa 
FI» SH ISAS — "Cy. P —__ Ji 
_w - R — - a — LE * 1 
3 n r 
r , 8 +. 2 i. i — of 
- * * 0 * * ay — p 
5 # 
LY = 4 12 4 FL 
4 P A . W 9 
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Jr. I hea thank you,  Phdlomather, and am 
9 5 pexnily tha it, But if there be Fraftions, that 
IT waa do you ſay ham to do as I did in Multiplication? 84 
Phi. Ves, after having firſt abbreviated the Nu- 
3 or dividing tony by like Quantities or q 
Numbers, (for the Denominators are never divided) W plea 
you proceed then to multiply croſs-ways, as in Di- 7 
viſion of Fract ions, till , you. diſcover the unknown 


uanti | 
kr to give me an Example ? 1 1 
hid \ I will. th 2 Sr * 4 * na F . 


ExamPLs 4. 
Let| 1 | — — =. e eee 


der 
a ee one 


3 
/ 4 e eee Then @ 70! = 
1 EN: and be $04 | | he 
5 the ng. eee =224; thatiz n 
6 | 14x = 224 1 | 
2 e ,, . 
Tr. ones phy prove this lat Example fnth xd = 
tically, as you did-in Multi iplication ? Le 
; 2 Hp Yes, moſt TE. if the Work be done 
right. 
* bubu Proof of ExA Arik 4 
You fee ate S = 16; then 34 ” chats, $4 E 
5 112, the fiſt Side of te vation Again, — — 


5 1 2 2 : 1 | 
YR | 

hs * 0 [1 * 1 
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| of reducing EqQvAaTioNs. 145 
chat iy) 288 . 112. Ne T. therefore, | 
a e 0.0) 3 5 


x —4 x—6 


Tyr. Not one Thing that you have en © 


Phi. I will ou er an r or two more. 


Exam 81 5. EE | 
Let Ir | ddxx + ddbxx — dd = = W 4 ., 
1 4 Then'—dd 
2 ae l -— a=. f# + fe Tim 
3 * ＋ + 


known Quantity (which we ſuppoſe is repreſented by 

x) both dollele the firſt Side of the Equation, in 55 

der therefore to let the unknown Quantity x poſſeſs 
6, one Side by itſelf, do thus: Let the whole Eguatien 
be divided by the known Quantity or Quantities,” 
and then will the unknown Quantity be equal to 
td we ne of ſuch Diviſion. As, of 
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Suppoſe i in any Equation it ſhould ſo fall * 2 . 


5115 1 what is x equal to ? 


_ Ser. Then e 
= e, #71 F 
Fats 
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91 Wann 7. i 20 
1 198 Adis: Suppoſe in trying to diſcover the un- 


70: known Quantity, all the Quantitics happen to fall 
720 ſo as there is be of Equal * 2 
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pleaſes me better, nor gives me greater Satisfaction. 


Here indeed the known Quantities 194 che A 
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2 2 N 


Quantities the firſt Side, and put a Cypher on the 
ſecond Side of the Equation, ſo will the unknown p 
Quantity be diſcovered. Thus, To HR ee | 


a 


Suppoſe'|' 2 124 — 312, then tree e oben 
IJ 2 [124 312 Se that is, ö 
3 I2X Pavers 312. Therefore, Ix — : : 
. . 4 * 2 26: 1 4 
N. B. See the gth and roth Steps of Problems 18. 
Dialogue 10. | Wo 
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How: to convert or turn EQUATIONS into AxALo- 


Tyr. I Imagine that this Section depends upon a true 
5 I — . — of the Nature of Proportion ; 
does it not? | . A 
vi Phi. Moſt certainly, and therefore from what has' g3 
been laid down in Dial 7. Se: 2. it will be eaſy to 
_ convert any Eęuation into an Analogy, or right Pre- 
portion; and eſpecially ſince I ſhall take ſome of the 
ſame Equations, and refer you back to the former 
Work, to confirm you the better in what you are 5 
domg. „ OBSERY, 


Of EqyAT1oNns and e 147 
ent cr u nsr 177 29, 100679 a 


When any E quation (not having Hihi) is 

ven to be converted into an Analogy, then it vill 
. as any of the Quantities or Factors on one Side 
ale to an other on the other Side; ſo will the re- 
. maining, Quantity or Quantities on the ſame Side, be 
to the eee ones on the other . * vice 
ua. 28 r 64 


EN amt 7 LE 1 1 


* . . 
? Let the 5 FO be xd = 4, See the third Step 
| in the Dann. 7. Sect. 2. 


| x ern 2 | $70! 


08 
id. Sc ahbe 
[3 X 5 1 * 0 "AS MY f: ) 
| | 5 xd = ch. ' 


4 perceive then, this 1 but * common Proof 

to Fre tion. 

6 Nothing more; bor if compare this 
Example with the ſix Obſervations laid down in Dial. 
7. Seck. 2. you may make a great many more Steps 

# of it than I have dne. 

1p Tyr. I ſee plainly the Manner of turning a 

ole 
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Let 


Ls oe 
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X's 
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e tiont into Analagies when both the 9 are w 

3 Quantities 3 but ſuppdſe one Side be a whole Number 
oY yantity, and the other a Hractian? 

on Phi. 8 are to proceed as Wen . 

2 2 wg e 

A When any whole Number, 0 ; 1 an 

er r y in 

re Bquation is made equal 8 a Traction, whoſe Nu- 

V. 


2 merator 


_— 145 ALGEBRA 

= merator has two Quantities and the Denominator 
= but one; then break the Numerator into two ſuch 
= Parts, which multiplied together, will produce the 
= ſame, and make thoſe Parts the Means; then make 
BY the whole in, and the Denominator of the 
wn Fractien the Extremes. Or in other Words, make 


- EY 3 


D 8 


the whole Quantity the firſt Term in the Rule of 
_ © Three, the Denominator of Fraction the fourth, and 
the Numerator divided into two Parts as before 
directed, make the ſecond and third Term. 

. . N 4 as | 
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xd = be. See Demonſtration, Dial. 7, 


Dr. JI underſtand: it very well, but ſuppoſe: both 
be 3 how 5 * 2 z 8 92 
Phi, Certainly you forget Tyrunculus. Pray turn 
back to the 3 of Dialogue 7. $482. 4 for [ 
hall give you the ſame Example. Or if you remem- 
ber what I told you in Abbreviations, you will find 

the Analogy will hold as follows. 
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As one Denominator is to the other, ſo will one 
Numerator be to the other; or as one Denominato 
is to its own Numerator, ſo is the other Denomi- 
nator to its Numerator, &c. Ce. 


: f ; * a : : / , * 


: * 
. 
1 a 4 F g 4 & 4 & 4 & , 1 * 6 9 ; : 5 £ : PET | . +54 E 
. . : b X* 
2 
- : « y 8 


£ : 


” 


1 


F — - , rA 


1 


og "fore 1 


5 
* 


o TiO and Ae 249 


Nen 


PO 


n 
= 14.2 Ihen as 
71 47 — 


757. * am obliged + to you: Haye: you Nothing 


more to add? 


Pbi. I will give you one Bari by Way: of 8 


erciſe. 


*DXAMPLE 4. 


(uh + bd. [Then as 
I's "1b +4. 45 
EA And 
b X d ba, the ſecond Side. Or, as 
b:x::b+4d:d. Or, by adding xd to 
each Side, 1 
*b ＋ 2 xd = bd d. Then, as 
x:b+x;::d: b + 24 W 


| e 1 
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Tyr. Then I perceive by the third 1 fourth 
Steps, that if one Side of an (Equation can be di- 
vided into two Parts, ſo as to become Extremes 
(which being multiplisd together, will be equal to 
the Side before it was divided) the other Side bein 
iy in the ſame Manner, will be the Means, Wi 
it not 

oo Yes, your Notion is right; and I am to 
6 gpufo rfect in what you have done: | nn 
U bid you —_ and leave you to conſider 
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10 AL CEBRA 
upon thoſe Examples, which you think yourſelf ,leaft 
acquainted with; and when Si ſuits, I 
fſhall be glad to ſee you and your Friend Novizins, 

and then we will put theſe Examples in Practice by 

ſome Algebraic Probleme. 

'Tyr. Sir, I am obliged to you; and I dare fay 

Novitius will be as proud of the Invitation 
But let me beg of you to ſtay a little longer. 

Phi. Not now, Zyrunculus, I think I have made 

N you a long Viſit . beſides, Night comes on a- pace, 
and I chooſe to go. | 

Tyr. Sir, if you are determined to go, I heartily 

wiſh you a good Night, and humbly thank you, for 

your Company, and I intend to do myſelf the Plea- 


. fure of waiting upon you very ſhortly. Ja | 4 


= Phi, When you think proper Tyrunculus. 
34 1 $7 3 | K 83 1 
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Between ET SEEN and TxzuncuLus, 
concerning the Nature of Algebraic — 5 
ber to Sete them ont a. fen | 


- 
k . 
* 1 * 1 dh 7 ; 2 2 » 3 XY 


[1 


. ot ron the Fife ta Philomathes. 
Tyr. (eff 7 Hi . your humble Servant, 
DELLS how do ME do? | 
= Phi. ou, Tyrunculus,. L 
"3 22 beg wel and an gh to: 
> foe E 
Jr. Ven remember J ſuid it 
ould not be long before I would call to fee 
you ; but, perhaps, Lam not come at a fuitable Time. 
Pbi. You could not have hit upon it better, - 
runculus, it ſuits me quite well and I was but guſt 
before thinking of, a wiſhing for you. — Come, 


7 ſit down, But where is your TRI! Nun, 


e e ee together R 


| Tir. 
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Dr. We are obliged to you, Sir, and I aſked 75. 
him to come, as you deſired, and he promiſed to or 


3 follow Pneu Ene 


for ou muſt know I am in a Hurry. 


rer! 
„* # 


; Phi. a Well, Tyruncuſus,. 5 the mean Lime let me 
know how you go. on, and hat Improvement you 
have made — ſaw 3 a f 

Tyr. I am afraid it will not bear too cloſe an Ex- 
amination : However, that very Night you left me, Qu 
I looked over the Chief of what you have ſhewn me, ter 
and find myſelf much more perfect in it. ſen 

Phi. Lou have done well, it is all (J required, 
and you will be the better able to underſtand the 
following Problemm. 8 

Tyr. 1 muſt confeſs I do not care how ſoon I begin 
to try a few Queſtions, or at leaſt ſee them wrought, 


- * 


Phi. Vou ſhall preſently; but pray be not ſo over 
haſty; fair and ſaſtly, you know, go the furtheſt; 
and I have Something to premiſe firſt of all, that wil 
be of Service, and help you forward in the Work. 
Dr. Pray what is that? 

hit would be requiſite that you. ſhould be ac- 
quainted with the following Obſervations. 


; F 
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. Ons ERV. 1 1 7 | 
75 | When V. Queſtion is iven to be anſwer ed in an tier 
Algebraic Manner, fir/t, For the Anſwer or Number the 
-; fqught; put x: I hen, proceed according to the Te- vid 
nor of the Queſtion, to add, ſubtratt, multiply, 0 
divide, yas you. have formed;an, Equation, which i 
it has; Fratilons muſt be cleared, according to the 
Roles laid down in Aultiplication. Seck. 4. Dial 8: 
This done, proceed to,tran/poſe according to tbe fere 
Order of Addition and Subtraction of Equations, and 5. 
you will (by keeping & en the fuſt Side of the E. © 
45 | | 
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tion) have it equal at laſt to ſome known Duantity 


or  Duantities, by which alſo x will be of ſe 
al | 


F % 
6 „ = 


known, and its Value diſcovered. ' © 


| Though it be cuſtomary to uſe & for the unknown 


ahtity, . yet you may make Uſe of any other Let- 
n Some Angi uſe Vowel to 'repre- 
ſent unknown, and Confonants frown Quantities ; 
but others uſe them as their own Fancy and Inclina- 
tion direct: But ſtill you are to obferve, the Letter 
(o) is never uſed to expreſs a Quantity, (though indeed 
the Anſwer would be the fame with this as with any 
other Letter,) and there ſeems to be a Reaſon for it, 
ſince it is but a Cypher at beſt without Integers'; and 
therefore, ſince ; Nothing cannot be Something, by 


Reaſon of its Want or Deficiency, it would be ab- 


ſurd to put it. to repreſent. any Number or Quantity; 
though, as I obſerved before, it is ſometimes uſed to 
form an Equation, See Problem 18. Ne. 10. 


OB$E'R v. 3. +46 4298 
If to the Sum of any two Numbers you add their 
Difference, and divide the Whole by 2, the Quo- 
tient will be the greater Number. Or if you add 
the Numbers and their Difference together, and di- 
vide by 2, you have the greater Number. 


3.» © 
m8 
et 


TY "Ons xv. bbs rer; 
If from the greater Number you take the Dif- 
ference of the ſaid Numbers, the Remainder will be 
the leſs Number. Or, if you add any two Num- 
bers and their Difference together, and divide aus 

um 


\ 
fo, f * 
{ \ 


£ ; %s 
2 

a * 

p = * 


|; : we Pa . : : 25 — 2 5 * 
o 9 e 1 3 8 4 _ - Wo / SO £ oy mat " PU 1 i... - . a . | 4 * - 4-4 D r = 1 * = ral 
TM 0 d 1 , 4 2 4 8 7 0 1 4 FRY 8 — # , * N E g # * 8 8 q 9 
* „ 4 See. 2 « . 2 = ; = k F * * * Te Fo * TJ 8 a 8 . =I r "= T — 1 * = NET IO 0 85 
. | 4 * N Mt 8 " - | *. 3 "Tg on. 5 F* Fa 
— 8 _ n 
* * oy 4 LE 
_ b = f : 


* A 
unn 
1 


- +154 - ALGEBRAIC) OBSERVATIONS. 


Sum by 2, and then ſubtract the Difference of Her a: 

., faid- Numbers from the Quotient, the Remainde y tea 

Vl be the les Namen. e 

tf Ons E RV. 5. | 1 

When any Fran, is Einen to. be divided in ; 
two, three, or more Parts, then divide the Numer 4 

» _,,,tor, if you can, into ſuch Parts, and let the Den- 5 
minator remain as it was; and in Caſe you canna 
divide the Numerator into the Parts required, mil 6 


tiply the Denominator into ſuch Parts as are requir', 
18 i let tbe Numerator remain as it wWas > 8 7 
the; fredtion truly divided into ſugh Parts as really a 
i it had, been. performed by. Divy/ion, which is, Tome 


times very difficult. I hus, ſuppoſe I was to die 
| into three Parts, I divide 6 by 35 and it is 2:30 
2 che To C. But ſuppoſe it were'Z to be divide 
into 3 Parts, as L cannot well diyide x by 3, ther 
fore I multiply the Denominator 6 by 3, and iti 


183 ſo is = =o =, This I have demonſtrated, be- 
cauſe, you ſhall ſeldom. meet with it in any Author, 
although it is of infinite Service in Algebra. Icbeg 
therefore you would remember it in particular. 
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When any two Numbers are given, and you 
would exprefs them literalh, pn will ſuppoſe yor 
put for the greater, and e for the leſs Number) then 
will the following Steps be of Service, becauſe the) 
will help you to underſtand the Nature of a e- 


ion, and the ſooner to do the ſame, as being "RI 


| 1 13 


* | * | — 


| ArctBxarc Optrrvairions, 1 55 : 
r and neceſſary Exerciſe of the foregoing Rules, | 


y teaching-you-how to expreſs them in their true 
rder. T hus, 


| Suppoſe the greater be x, 

And the leſs Number e, R 
Then will their Sum be x ＋ e, 

Their Difference x — &, © r 
Their Product x X e, viz. e, 


Their Quotient of the greater c by the leſs is S 


7 The Quotient of the leſs by the greater is = | 


8 | The Order of Proportion, as'x : 6 ff 6: f. 


f th 


ou + Www 0D = 


9 Or, by putting the leſs firſt, 28 "x x = 


| N 
10 The Square of the greater xx, : 

| 11 | The Square of the leſs ee, | 

| 12 | The Sum of their Squares xx + ee 

13 | The Difference of their Squares x#\— e , 
14 | The Sum of their Sum and Difference a, 

15 | The Difference of their Sum and Difference 2# 
? The Product of their Sum and Difference xx 
> EE da . 

17 | The Square of their Sum xx + 2 + ee... 
18 | The Square of their Difference xx — 2xe + et, 
19 | The Square of their Product xxee, 

20 |. The Cube of the greater xxx, or x*, 

21 The Cube of the leſs cee, or e, &c, 


Theſe being underſtood, you may proceed to h 
orking of the following Algebraic Problems, * 
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Ale RAI PROBLEMS, or the Solution of 
Dueſftions producing SIMPLE Equarions. 


"Between PAlLoMATHES, TYRUNCULUS, and 
- *NovirTivs ; being a proper Exerciſe of all the 
| foregoing Rules. | : 


Dy. T HIS is that Part of Algebra that I have fo 
long wiſh'd to be trying at, and to which 
by your kind Aſſiſtance, Ph:lomathes, I am at laſt 
happily arrived to. ; GO 
Hbi. I am as much ſatisfied, and. take as great 
Pleaſure in your Progreſs as you poſſibly can, and I 
doubt not of your Underſtanding the Manner of 
working the Problems in a ſhort Time. Only take 
Care to mind the Steps in the nunerita! Work, and 
you will ſoon underſtand the Iiteral, for I ſhall endea- 
vour to make the Steps alike if I can, And though 
you be perfect in the Chief of what you have done, 
yet give me Leave once more to remind you of theſe 
three Things, viz. That this Character (e) in any 
Step ſnews you that the Number or Quantity: before 
which it is placed is tranſpoſed in the next Step to //7 
the other Side of the Eguation; this (Q.) ſignifies by 
the Queſtion; and laſtly, to remember that to take 3 
the z or 3, Sc. of any Fraction is only to multi-. 


py 
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ply the Denominator by 2, 3, Ic. which is the ſame 


as to divide the Numerator by the ſame Fi igures. | 
Theſe being obſerved, we will ich to Fa: 


| 
' : : : ; Y 
| | 
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PROBLEM > % 


What Number is that which being multiplied by 12, and 
| having 18 added to the Product, the Sum will be 294 3 


. . ⁰˙-Am ²˙¹¹wm1̃ ¶ M QT 
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1 of . Numerical Solution. : | | 
T; 8 
Put | 1 | for the Number, this X 12 LAN 1 | 
"bind 2 | 12x, add 18, it is 2 9 
% 8. This 204. Then eie AM 
| 4 | 12x = 294 — 18; that is, 1 
| 5 | 12x = 276. Then is | 
N 1 
hich | | 1 | 
ft Tubes Is. 
orea MW Let 5 = 12, c = 18, d'= 294. N f 
nd ! 1 | x as before x 6 TINO f 
r of xb add +e ©. . ; 
take I xb + c. This Q. = | 
and 4 d. . | 
rt 3 4b =d — ä 
LOU | 21 4 — e * 
Fg N 23 Au. 
theſe | BRL 
any 5 PROBLEM-I N 
zefore > 


ep. to has nber is that to which iff 44 10 FRE Fro 


hes oy Wl hat Sum ſubtract 8, and multiply the Rema ad 
0 take 8 #he Product will be 320 ?- 2 ? IN 
multi- 903 P Numerical 
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| Numerical Solution, | 
-x for the Number, then Wi 
x + 24, then — 8 
x +24 — 8; "$0 is 

| 5x ＋ 120 — 40, Then _ 
5x + 120 — 40 = 320. By 9.40 P 
5* + 120 = 320 + 40. Then @ 120 

5x = 360 — 120 240. Therefore 


| x === = 48. Anſ. 


6 ww mA WL »w 


Likerat Solution. 


Let 5 = 24, c=8, d = 5, F 320. 
1 | x as before 44 
$5] axe 245%, 2.1 1356 ih. 
3 bo ng THIN 
4 dx + db.— dc. Whence Q: 
dx + db — de = . 
5 ds + = fd 

x = 4 — 4 
12 71 8 48 


| 


: 


A 


But it is to be noted chat all ſuch like Que- 
ſtions as this may be performed both. ſhorter and 
eaſier, by working only with the Difference of the 
Numbers, and not the Numbers themſelves. Thus, 
you are deſired in the Problem to add 24, then ſub- 
tract 8. Now it is evident that 1 00 8 = 16z 
therefore if you work only with 16, y adding it to 

the unknown Quantity, it muſt. be the ſame as to 
add 24 and ſubtract 8, So that the Problem may be 


P R O- 
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PROBLEM I. in other. Wards. : 

What Number is that to which if I add'16, and mul- 
tiply that Sum by 5, the Product will be 320 f 


Numerical Solution. 


Put | 1 ] x as before, then + 16, 
* | 2 x + 16. This X 5, 
4 3 | 5x + 80. Whence Q. +. 
I 4 | 5* + 8 = 320. Then @ $o 
| 5 [* = 320 — 80 = 240 Then 
| 6 bu = = ='48, 'as before. 
4+ , Literal Solution, 
Let b'= 16, . 220, = 4's 
L314: | 4 
12 as 25 ad 1 * 
38. 
41 1 42 | \ 
A 
. = 48, as before, 
Thr. This is much ſhorter and better ifidded as." 
e. ou obſerve, and I begin to underſtand Something 
and of the literal Operation, as well as the numerical ; but 
the Bl muſt needs ſay, I like the numerical beſt, I think 
hus, Mit is the 1 for Learn ers ; 
ſub- Phi. Moſt are apt to ſay ſo indeed ; but when 
16; ce the other Way is known, you will like that as 
it to ell, and to be ſure it is the ſhorter of the two, but | 
s.to will not ſay the eaſier. However, I will perform 
be WI! the Problems numerically, and fome of them li- 
0. rally z and pray let me adviſe you to read over © 


_ every. 


"4 
— 


1 7 3 \s; \ 
wu * eee 9 1 7 
== - K * 2 * % 228 = # 0 >» = = LIP © _ a - 8 wn J , A _ \ 
: 1 . j ; - : \ O_— l . 8 r 
"= he NE. 1a = þ 2 2 S 8 8 r "Sa e 
BY, AE * 5 . eee eee 3 x ON = e I LM 1 * l oP _ * uy 3 
3 2 : . - — ( A * 
0 <4 SST. SEP ov ply aps wm. Ch p _ * . ct The * 2 1 5 2 . 
; 1 EI TW af LET 'E 1 =? RY n 3 70 * 4 #2 * N q 2 — 
2 = A * an = 3 — PO - 
K 
Y 9 FIT ” a * 


2 

| : 4x ＋ 25 d Sum. Then Q. 
5 
4 
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every Queſtion,” at leaſt twice or thrice, that you 


may underſtand the Nature of it the better, for when 
once you have a true and juſt Idea, of the Intent 


and Meaning of it, you may be ſaid to have half 
done it. 


i - PROBLEM Il], 


Says Alexander to Epheſtion, I am older than! you h 


two Years. Clitus hearing it, ſaid, I know I an 

older than both of you by four Years. The Philoſe- 

pher, Calliſthenes, being preſent, ſaid, I remember 

I babe heard my Father, who is now ninety-fix Years, 
ſay, that he is as did as yen all; I demand then the 

Age of Alexander, Clitus, and Epheſtion. 

W Numerical Solution, 

x « Epbeſtion, then wil! 

x + 2 be Alexander's. Then FRY 

2x + 6 Clitus. Theſe added - | 

4x +8 mp whence Q, - | 


+ 8 = 96. then 
= 96 — 8 ** Therefore 
"= == = 22 fry Ez 


X- VIZ 2 bY LE ae Rees 
= 50 Clitus' 's 


Put 


—— 


2 


x 


0 W n 


Literal . 
g F 96 | 


| 4 1 * Epbeſtion 8, wed - 


x ＋ b Alexander's, © 
2x +b +4 Cu. 85 


nt e tre N 5 


Z * 


4 g . - DT fl 
18 — 
. 
Br 


+= 


— 0» = #. 


1 
— i} 
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+ = — 22 Ephyſtion's 


8 * ＋ 2 T 
9 1 = 50 Clitus's, | 


N 
2 N 
— .ü  — — — 
5 - * * 
* „ 


Tyr. Mighty pretty; but why do you begin with 
Epbeſtion — we naler '?. 
Phi. It would have been the ſame had I began 

with Alexander's Age; only then the 24 Step would 
have been x—2 for Epheſtion, and the 3d Step 2x— 
2-4 ; and fo it would have occaſioned more Work, 
but now they are all affirmative. 


Tyr. I am ſatisfied, and begin to ſee a little more 
into it. 


Phi. There is no Fear of wow Underſtanding it, 
if you mind. 


Foul Iv. Abs. 


Three Per ſons, A, B, and C, trade and gain 3 5005. 
the Share As is to be but 20% gi: Shar: of 
and the. Share .of B one Third the Nags 78. 
' 1 demand each. Man's Share? 


Now to avoid Fra#ions, 1 begins With 4 $i; : 
for if I put * for By then dfn, = and Is 
Therefore Ee 3 g 
: | Nene! Solution, i 25 
Put x x for A, then is 

4242 Bs Share, and 
-..-4-3 ; 6x C's Share... Theſe added make | 

T4 | 

5 


, 
| gx their um. Whence Q, 
9 . 3000. Ar 8 


2 F . — = i p ans * ” 
n 2 . * r 
rr 9 n A 
3 22 = * — * 8 — * * - HO I - . 

. - » Fr” 


ng 


RE REA I e 
= 0 I » : = „ FAY Tet = ” NE = ST "AT 
ERAS _ a r on : p {64 
. . * , - = 
4 . 0 OE SETS JETS —_—_— TY 
E77 
— o =. = rs PHE OR 
. 5 = r 


= 
— r 3 . 4% oy _ 4 - 0 my be] 3 .. 
3 „K „ OC EEO Wm K — * 
” : 


"eaſy a Manner. 


look better in me, and he will take it kinder at my 


| Tyrwnculus here ? 


262 AG eBRATC PROBLEMS. 


F.+ . 
6 . 2 = 7. 333-65. 84. £ 


And by the 24 Step 666 135. eh B, 
And by the third 2000 C, 
17 Their Sum = = Non. 


"iba 8 | 


1. JAs# is put for 4, and the other is double 
| | and treble, the firſt four Steps will be the 
+} ſame ab in the numerical. Now let 


Do yo een theſe D ? 

5 The literal Part I am not at preſent fo much 
acquainted with, but the numerical rs quite 
plain and eafy to me: I heartily wiſh Vovitius was 
here, he would be ſo pleas'd to ſee fome of thoſe 
Queſtions which puzzle him, demonſtrated in ſo 


Phi. There is a young Gentlago now 


coming up the Walk. 
Tyr. Perhaps it is he It is fo—T will to to the 
Door for I know he is-quite-baſhful—— 


Phi. Stay give me Leave, Tyrunculus ; it will 


Hands. 
Nev. Your humble Servant, Philmathes Pray is 


hi. He is, pray come in, Novitius. | 
Now. 


1 
— 
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, Nov. Sir Friend Tyrunculus, how fare you? 
> Tyr. Jama little vexed with you for ſtaying. 
Nov. I aſk Philomathes's Pardon in particular 
] was unexpectedly. prevented by an Acquaintance. 
Phi. Well, Novitius, we will not uſe ſuperfluous 
Ceremonies at this Time: Eco * * wo am Cn to 
ſee you. 

Nev. Sir I thank yo 

Phi. Your Rn Tyrunculus was „ ou had 
ſome Queſtions to aſk me that had puzzled: you 
pretty much, pray, what are they ? 

2v. Only fome ſew of Mir Cicker's and De- 
Billy's, for ſeveral of them are ſo contracted ip the 
Work that I cannot underſtand them. 

Phi. To do Juſtice: to the firſt Author, I 10 

not a prettier Piece for Learners on the firſt} four 
Wh Rules of Algebra ; but I confefs he is a little dark i 
ſome of the Operations, Come, I have him by mes 
and pray do you look out thoſe' Queſtions that puzzle * 
you moſt, and we will work them more plainly to 
your Underſtanding. | 

Nev. Pleaſe then to begin with his Git Que- 
ſtion. 

Phi. There are Frafions concerned in that ; there= 
fore I think we had better begin with the more yr 
a F 

rſe | 

Nov. It is true; nee 


the Pbi. Obſerve then. e 
my | PS * PRO 
ay. is | 


Naw” 


2 
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* PROBLEM V.— Cookers 8þ Queſtion 


4 Labourer received 27. $5. for thraſbing bo ar- 
- ters of Corn, via. Ge and Barky ; 2 the 
8 ' received 12 Pence a Duarter, 21x 
the Barley 6 Pence : How mew zurters he 


| _ ty ma. 1% 
Nei Seis, 


. 05 
enn 
muſt be 60 -* 

Now # Quarters of Wheat, at 124d. -a/Quater, 
7 Þ + 

And 60 — Quarters of Batley, at 64. is 360 
F tas: 

Tbeſe two are equal Qu to 487. or 576 Pence; 
| whence 12x + 360 — 6x =/576. | 
Then 0 360, I2x — bx = $70 360; ; 
7 | That is, OR 0” — 360 = 216. 


Therefore a = = —5 =.36 Quarters of Wheat. 


wn 

I I Batley. - | | 

—_ | Literal Solution. F ; 

Let b = 76 rere, e= bo; 4= 1} =6 Pete 
I 


2 2 Then x X d is 
13 A for the Wheat, n | 
4 


FT ®Thoſe Problems that have ow 0 
- the Defire of ſeveral young Mgebraifts, who. wanted a plainer and eaſiet 
Demonſtration than in the Ori : And to ſuch as are vnarquainted 
Wich either of the Authors, they will be equally bee 30h, a6 Þ 
they were new ones. 


l 1 , TIEN at ane en, . — — 
K — ” LD __— A. * renn £ l wo = 
TI c IE EC Tl 
. wot * 77 e —4 * eln 4 n 


* 
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| 1 4 | fe fe for the Barley. Whence Q. | 9. 
| | 5 | ds e - i ,. "wa Pence. / Then 
4 | 6 vat as vain fe: ereſfore 255 
the above W 1 =» n | : 
ot HN OR eres}. _ 
| iPRODEF... | EONS 'Y 
36 Quarters, at 1. = 36. al 
cit pt at 64. = 124 þ 4 hg 4 
1 -- + x" 
ey Nov. I underſtand it i324 l | x 
ter, Tyr. So do I both the Bo 'f — 
Phi. J ſhall not write againſt the „lee ay hard, |. 
360 but leave you to n it * the nt 
Work. ow — br | 
ce; ä 9 3408 
_ * PROBLEM vl. Cocker's des ne = 
; A Gentleman hired a Servant for 40, Days upon this | | - 
Condition, that every Day he wrought he was to re- £4 
eat. cerve 20 Pence, and for every Day he\was idle, and _ 
| did no Wark, be tat to pay 8 Pence. Now at the A 
the End of the Time be ene 158: 4d. How many bu 
£ Days did be work, and bow many was he idle „ *Y 
hee. + Numerical Solution, r 1 1 
| | 1 | For the Days he wrought put © ©? 11 | = 
2 Then will what he play'd be 40 - _ 
1 3 | Now Days wrought, at 204. a,Day, is 20x, 1 
4| 14 And 40 — # play'd, at 8 d. a Day, 8 320 . = 
thy 4 | 5 Subtract the 4th Step from the "X Step, it is = 
eaſiet 1 OX 320 . dr. | „ 
wr oe 8 be 1 


_ 
0 8 2 8 1 
* W — * *— * * Pre . 
17 ay — 
1 vi * N 18 "I . 1 4 9 72 
F 
- O > AA — 3 * ». ' 
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6 | This being his Due, is 2 151. 
15 eee 184 4 * 
7 | That is, 28x — 320 = 184, 
8 | That is, 28x.= 184 + 320 = 504. 
9 | Therefore x = — = 18 Days Anſ. I 
e nent Lacie 40 =x=22 idle. 
. . Literal Solution. 
Lat = e nb = 1B ence, 
viz. 15s. 44. | 
ws 
FER Th 15 


N N * 
- 2 — __ 7 — . bro 
— 4 k — 18 * 2 1 
2 — 7. 3 2 887 * >) . r * 2 * - LAG 
ES ta y i "= 2; I 2 . = 4 eo 1 
K N SOLE _ 
S * — „„ ons 
. —— by 3 > - — * * n STAY N : 
A A * 3 2 ma _ mer” . »4 3 
* — — > - _—__ " x 2 


= ot »,* —— 
— _ = b _—_ 4 q * 
on MEFS, LISLE RIES £ 
CCC 
89 1 
r «pete 


l p *. 
We” \ £ * 4 e 1 bom * 
2 * - OW 4 7 4 TE - 0 £13; 
q =. _ 0 * Fo." * A 2 Wks * by Ts all \ 8 — == 4A wild: 
* i * # & "v5 * 'y 8.3 ebb] 1 — of N Fad A n 4 * — — * — — © Ng > 7 Bs * * — 8 | £ — = XC... 
NT * r * P =. - 2 SIS * A i Rn 5 N goats Se . 
— hy b p o 2 5 #5 "4, — a 2 


— 8 r . > br PR TE, 
— 4 — 1 —< * "i * 4 1 - * 
Fo. er re RIO * — — — — 2 5 * 
_— . * 4 
— — - a 2 ” by * 
- 12 — * * ” 6 N * 
** 8 —_ N 4 EY * N 
4 4 . 15 R V | 0 
* 


I 

2 

3 

4 43 ar. Were 
6 9 

T 

8 


x 0 57 . 


4 he aa 22 idle. 25 


reer. 7755 


158 8 alan, 1 10 0 
24 idle, at 8d. a Day, © * 8 


* 4 


_— 


Due at laſt © 15 4 
225 PROBLEM VII. — Cocker's 6th Queſtion, 


"Tis Ay A and B, thus diſcourſed of their Money 

Says B, give me 37 our Crowns, and I ſhall 
hv Io Katy at hou; ſays B15 A, give me 3 of 
_ yours, and I ſhall have 5 Times as many as % 
Ae the Number each had ?- 


Numerical 


Axes 15 410K ROBLBMS, 16x 


| Numerical Solution 5 Ix 


| i | For the Ne, 4 had at firſt put *, | 
2 | Then by B's giving him 3, he will have x43; 
ov as this makes B's equal, B will alſo 1 


3 

4 Ac therefore conſequent B had at firſt 46, 
EB And if bad gives hipq-3s 5o Wed Went. 

6 


x+9. 
| And by the ſame Reaſon 4 would have but 


11 
7 Now B (Q.) ſhould: have: 5 Times this e 
ber, viz. 5x — 15. 


8 | Whence this Equation, + 51 13 * +9." 
9 Rae r e 


e, 


11 | Therefore # == 6 1. 
12 And by the 41h Sip # + 63 B's. 
Literal Solution. | \\ 


I 

2.1.x 

3. 4 
417 +26, ' 
5 

6 X 


ö S* 5. a 
hall Ix — 5% = + ze, 

9 

0 


Lend 
* « 
"__ 


— — 


43S 


=" SY I l 


2 op OTIS 
EST TIE edt 2 r Th” 
ES AIRS Raps c ESR 7 
7 * * * EN +6. tte Ae ate $6.4 ge — a6 * -V4 - 4 4 5 N - 


— 


1 = = oy 
K g 
hog nnd SEES A 7i7ͥCð˖t bg” 


aut Cen. ae 


- - 2 ry 
r : 
as ® * — - * * 


r 
- Ju þ = 


Wb 
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* 


114 * = 2 E 6. N 


I # + 26 = 12, B's. | „ 


4. 


PROOf. | 
8 6+3= 9 
„ 2:30 ogy = 2.02 9, but 
$563 A617 Lge 6: 13 J, and 
| Bra+3=15=3Xs5. 


Nov. 1 am perfectly ſatisfied, it is dane fo plan 
and the Steps are built-upon Reaſon itſelf. 

Phi. It is upon Reaſon itſelf that Algebra endes 
and a Queſtion laid down in a good and clear Light, 
is the Learners chief Guide. But now for ſome that 


require Fractiom, for I ure your” ee 
them! 


Nov, Yes, I think I do pretty well. 
Phi, Here follows then. 


q PROBLEM VIIL- = - Cocher's he 


4 


| Therks is a Fih whoſe Head i ts 9, Fs long, and his 


Tail is as long as his Head, and half as long as hi 
Boch, and his Body is as long as his Tail ard his 
Head ; 1 demand the whale Length 4 the Fiſh iſh 


x | For the Length of his Body, py * 
2 | Then will his Tail be= ＋ ,, 
* And i Be hn by n Tl 


4 5 Q ai Equaton . 
150 


'F 
— 1 


= ll 
& 
9 
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| This c Denominator 2, Wee 

| Then © x, 2x — * = 36, » Ls : 
TIER; en . 


5 

6 

* 

8 And by 24. Step, = +5 =-27 bis Tail. 
9 | 

10 


1 LE «- 8 3 Sn 1 
** «Oe "7: 


| To which add 9 his Head, e 
Their Sum is 73 his Length. 


Literal Solution, tp A 


r 
, 


2 PROBLEMIX. His 12% Queſtion, © 


nd hu One aſted a Shepherd the Price of his 100 Sheep. No, 
b. replied he, i * I had as many more, and half as 
je many more, . Sheep and an half, I ſhould 

then have 700. I demand the Number e had. * 4 


4. | Numerical Sthution. en 1 
All and ; . W. 72 i 

| Put | x | x for the Number, then 25 8 
| 12 n WEI: _ 
+ 38, 3 | * is half as many more, and 


71 5a | Q. | - tt" 


4 


nt 


= 
hs TS CCI LIE - = _— 
= 5 * n „ e 
r — i —_— 3 n LY e *4 ECTS?) A 22. 5 * , 
: o eee. „ „„ 3 IE al 4s by EET 8 A fa a 22 ECD x _ | _ | 
— n _ 8 "6 7 PT þ n 4 — = » : 4 ” 7 I 
Sp ade X PRE” DCE. 7 a 4 . 5 . N "27 „ = 
ee Fre » REC EN "wh as 5 . 4. . © A. . i. TT Av Ts by < 2 : . 
F wes m0 CO 4 r e ele. Oo fe oe dr he + IS c rg VERY * = — \ dat A+. * „ 8 * r 
77 ⁰ GETS LE. 4 1 eee ee % WRC AT a Sano ad it Se OO IS: "OR <I> "xy 
a r TTT e bows; ns 
* N . = "x — 1 * ro COA 2 « k N A * 3 0 + 
= þ . 2X: s ” A l — 8 x 
% N < * 5 . . a i 
- 1 2 99238 I . T — * " * 5 9 
ny 8 4 4 2 4 * - = a * 
= * wa * * 7 
, * f 5 1 
— o * * * by 1 . of = N 
a . 9 Ko 2 1 
+ k 1 * 1 - ” 


NN 


22 4 3 ny „ 1 3 = W 
n * * bo * r d 4 
EPE 
6 VIE Are 


C 2 * * % 
— — es ES 8 ww IE SEE ES „ 
4 —_—_ "ITS * * hs 1 LO — 7 bet e N 3 
FETT 9 L 
p l ET wedads —_ — 
* * IN * 2 N 272 4 nf | — — 


N ” 

x 8  .. 
* 
Wan 
0 A 4 


">. 


„ 
K 
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14 Thelz four Steps added 
3 2x ＋ 2 WES Wbenee ( 


2* + = + 7.4 = 100. This reduced 


JET. + 15 e mn De 


* 2 — = 37 Anſwer. « 
3 Solution. | Eg. 


EY 


— 


* 


MY 


. EY 


HW 


* 
1 
x 


G, 
2x + — + b Sum (Q.) 


2x + — £ +b=6, 
„ +2 = 2, 2 


ox 1 yl TINS. 4. 1333 


l ee s 


1 1 bY PROBLEM X. His 1 Queſtion 


4 8 bought a Cloak a Saleſman, which 

ct him 3 36577 105. and after e had bought it be de- 

+ fe the Saleſman to tell . Ingenuouſly what. he 
gain'd by it, who an I gain jolt + 

| _— it coſt me. 


 coft the Saleſman. © AS Ray 


8 Numerical Soliton.” ; 10 be 
MAT oe For what the Cloak cot the Salman putt, 


r - 


the Cloak 


: * 7 


1 
x 
a 
- * 
a 1 3 | 
g — 
2 i 
. \ 
, 


n c> 0b. 44 


Part of 


* 


Pr 
| 1 . WE 
DE vt (Q.) e eee 


This reduced, 45 + x = 280; 
That is, 5#.= 280. 


om +> 


2 Therefore * = 2 = 564. Auf. i F+, | 
= 
f Literal Solution. 1 
| Let r = 79. F 


5 9 — 
4|# = =t: 4 1%; -- Sr 9 
5|4x + # ZE 4% . | 
„ =4%. 2 e 


e | W. 
17 «+ £= 69 ble, t 


N e 


Coſt him 56 . „ 
Gained: F 147 | 


Sum = 708. fold i it hoe! 


*PROBLEM XI, — His 1155 Queſtion. 


5 4 Perſon in the Afternoon * aſt'd what a Clock it 
X, Was, anſwered, that + of the Time paſt oft from Noon, 

was equal ta f of the Time to 1 5 Now 
31 Sh Q 2 | n 


* * 
A 
: 


5. £9 
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* 
Hu 
Z 


e Wor DFA r — = 
F ˙ INES ꝛ· ] . APO AT EA gg oo ee 
EIN GS (add Es 8 8 f : 4 


* 
n 


1 r ” 4 25 = _ 
ane 1 * . — N * 2 a,” 2 1 - 
* we - 2 8 l n N K Em * * 
, FF < - HI e "= * 1 e 1 Wo. ” ts = . * A 
2 n — 8 1 88 FR os \ iv o #: r HS 1 „ — * — 
we by. 4 T 3: 15 þ 
* a 5 N „ ow 


- 7.44" , 
_ 


— 


— "= 1 ä 2 N 21 3 6 2 . X — 2 
« 2 2 88 - 8 K _=_ * *. . 
— Ne” 5 , r 8 » 0% 2 %4weL 4 — - 
mm ON ES. 2 . — = 
dal . 2 a A * — * 
— - 9 9 Y * * 1 3 y 


. 
K 
n py 


. 


== 8 
9 | * 4 


9A 
F 
CF 1 


Coat = _ 
—_ — 5 

— 
* „ 


* 7 oe 
"a RE 
0 a r 


eee 


— ET 


* 


a * 


by. Is" ATE BRA PROBLEMS. 


- allatging 12 Hours 10 the: Day, and beginning to 
reckon from Noon, I demand what ks it Was 


when t 


n on was aſked, 


N. arte? Solution, 


For the Hours ſought from Noon put " 
Then will the Time to 2 be 12 22 x, 


Now 2 of * is 2 5 


And f of 12 — is So 
| Theſe (Q.)-are equal. Whence S 
This reduced, vix. firſt x Denominator TY 


4 CO — 25X 


* : 5 


7 Then this X the Denominator i ei be 54 


= 300 — 25, 
Then # — 25x it is 24x + 25% = zoo, 
That is, 49x = 300. ws 7 


Therefore » = 2 = 6 25. 
And by 24 Step 14 —'s = 5 4 
| ee that is 5 20 f. 


1. 


ne „0 


n - © 


Liter 


10 
Vas 


f 
=y 
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ui bin 
Let ö , c = , and d = 12 
| 5 1 | 
* as above, N Wenn 
dx, ' | | 
. nee 
cd , 8 ee 


1 
ST. 


| IRE 102 157 2 bag”; 
5 c 4 * 2 . 4 ? [OS 

N TY . = 2 * 5 326 

| | x${ or 6 35 as before. 2: SEP 


74 


W up w Nr» 


HW 6s 


Nov. This is plain' upon my Word, and 1 per- 
ceive 6 331 is the ſame Anſwer as Mr. Gocker's but 
ſtill I never could know, nor do I yet rightly ap- 
prehend from whence this 443 proceeds; and there- 


1 I never could make the Anſwer chime in WM 
Phi. 1 muſt own that a Man had need to'winder- 


ſtand Fractions quite perfectly to find ſuch Things 
out to his own Satisfaction; for it is not every Learner 
can do it, Obſerve then, the Anſwer is x = 
X 12 — 3 ＋ . Now I x 2 = £8.” And! 
+ + being reduced to. a common Denominator 
added, their Sum will be 24 and 25 (that is 38) 
ha divide *2 it is 2422 = >. as guage 
refore the Hour to Midnight is 5 43: = 5 3$+ 
Tyr. There, Nevitia, is that plainly demonloate 
or not 6.1 
Nov. Quite plain indeed! And now *Philamathts 
I will ak you to work the 6th Queſtion and no more, 


for the '5th Step, I never could apprehend it, it has 


puzzled: me many a Time. 


— 


0 P t N. * \ 'P = 
- t # #4 „ . \ b 
| Q 3 Pi. 
- I © ; 
» 1 
. * & L 4 
= S 9 . + Ta þ 


Fs "Ys L N * — = IS 

' . * Wy þ . == + \ — \ = 

& * —_ F J 252 A & => gs 
* = FX, © =. 


e n 
# 
52 
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Phi. I muſt confeſs I was a long Time in finding 
it out myſelf, and tho the ſame Queſtion be in Mr. 
Mara, it did not anſwer my Expectation; for 1 
found it out by Mr. Cocker's Method. at laſt. 

Nev. But then he abbreviates his Numbers and 

Frattions, and gives no Reaſon, and this. puts the 
- Learner to a Stop. * 
Phi. It is true he deos fo. Well, Moat, all I 
can ſay, is, Iwill work the ſame Queſtion numori. 
cally, hy” leave you to judge which. of the three 
Ways are the eaſieſt to be un Ron ſuppoſing you 
had them now all before you, 


* Ef R O B oe E M XII. Cocter-s 6th, and Ward's 
14 1 [ 317 Queſtion. ET 

7 7 Fete ing at the Point of Death, te 55 PAY 
Son, 152 and C, his 215 as le. To A 


| "he gave + wanti aL to B he gave 4 and 17 7 
a, over ; "and to C be gave the Remainder which was 


bl - l 3 4 P 4 y "_ 7 ** 2 = Fry, _ 
LI C - 4 l N 7 p — j , E 
n n 2-4 9 . r - — — i 4 . 2 5 1 . n * I Y 
a * my >. wank”) FE — o N i n 1 : * 58 8 ra ih 7 * 1 Wed n 
— 8 0 
ED N SI » LD - * = 
Oh, Es ae Ger I —_— . 


7 
4 65 ES REY 33 ad ad wat". hs RIS —-\ T7 * 838 
—_— DO RD r 
0 q SER] 1 oa Lads N N 
e 22 : n > 4A J f 5 
3 2 — 7 P A 


* 
2 5 % NM; 6 LEP — 


#, of SLATE 22 


1 82 C. kefs. than the Share 15. I demand the, Fathers 
1 e in 7 Maney 1 n 


1 
— >= 
nk * 


„Wirf e. Ry i 25 
eee put , Or" $4 
7 2 | Then will A's Legacy be — 8 


And B's will be 8 + x 14. 5 3 ra $246 


7 J 


a is en 4 6 


45-4. Theſe Fractions being firſt. reduced to a RY 
mon De * added, the Sum of the 


Whole is ==, or 26 5 1 28 — 146. This(Q.} 


TSS: hs Eftate or K.. F 3 
„8e the Preface,” 


e 2 
N N 
on 
1 


. 8 * 4 g 


* 


ALGEBRAIC PROBLEMS. 175 
Whence this Equation 2 5 * 28 — 126 x, 
Now 28— 126 being the ſame . it * 
ö be 5 — 98 = = Xx: 


a 3 | 

e | 8 | This reduced 7x — 588 = bx. _ 

; | 9 Then, and 588, N wil be 7X.» — 6x= 588, 
1 10] That is, x = 588 Eſtate. © 

fe as ee. 

e Prop. 

u 


4. Share — 44 = 250 === 44 — 2 Step. 


Ps | e 3 2 4 14 u 34 Step 


15 C582 lefs than B, =128 =" * U . 9 . {by 4th 
A Step. 


* 


Abbreviation, Was — ac | 


Phi. You are TN and one would think 4 
Learner might eaſily perceive it if he would be di- 
ligent, 


Learner quite out of his direct Path. I have now with 


8 
* 


odd a Manner, that I cannot make out any Thing 
[Va by it. I could with you would work. tome of his 
15 Queſtions numerically.” 
Phi, Which would you have me begia with? 
24 Nov. His 24 Queſtion if you pleaſe, 
61 i ke Iwill work ſeveral of them. 


vx 
= . ' 
>» 

. P R 

5 1 L 

6.4 -+ . = 

: * 4 
. s 
. * * 
o 


/ 


"i . | 
2 
588 ; R L 15 | 
* * a, 


Ry 


Nov, I heartily thank you; kind Philomathes ; Wy. 
then I perceive _ 12 Cocker” s 5fh Step befors bs 


Nov. You know, Sir, a ſmall Matter turns the | 


me James de Billy's Algebra, but it is wrought in {6 _ 


. 10 EVI = 
„ 
3 =. \«F * — - 

3 


2 
= CS. 8 « - . 
r — py RES. -- —— 
— 5 at 3 N . — ED * 1 1 * _—_— - N — —— * — * * * 
n W S r 4 TH, I . 
: 2 
— n 8 , oo ” 
$720 


r OS = 2 
- 4 A ——- * 
n 


4 
5 
9 


% 


176 a ben 
ro n. Fae n 
Queſtion. | 


4 


A Hare i is 100 Yard: diftant fron a oe: 1 bath 


arting together, the Dog ran 2. 3 Times faſter than 
45 Hare : I is demanded how far How will 
"op run 1 0 the Dag overtakes Her 1 


: Numerical Solution. 


x For the Yards the Hare ran put x, 

| 2] Then will the Dog when he overtakes 8 
q run 100 + x. 

+3 Now: becauſe he runs 2 + 2 Times faſter than the 
8 take any two a bearing the like 


= 2 
0 


e Jt . * 


* Means and Extremes, 5x 200 


* S 200 
1 


| And by 24 Step, 100 +'x = 166 4. | 


Is that the Hare ru run 66 5 * and the Dog 


* 1 4 


„PROBLEM xIV.— His 11th Queſtion. 


4 certain Man agreed with his Servant for 12 Months 

Ger vice to give bim 10-Growns and a nem Cant; but 

06 agreeing, be at the End of 7 Manths gives him 

5 mt. and two Crowns : I 72 the oh, of the 
oat n f 


N Master 


Pad 1. 
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„ 4 
* * 4 2 


r 


Gs Forthe Value of. the Coat put x, 
2 


Then will this and 10 . be bis Vea 
Wages, x + 10. 
3 | Now to find one Month's Wag ys 


As 12+: * ＋ 10: 1 DIL, | * : 
4 | And becauſe he had 2 Crowns and Com for 

I 7 Months, fay, | | 

| As 7": ix ＋ 2: 12A. M A 
5 } Theſe being both 1 Month's Wages are equa, 

| Whence ls 23 dg oh wy 5 
6 This X Ge Dern 7, TTY I 
5 = 0. 1 


This by 12, the 3 Denominatr, 1 125 4 
5 3h ee | 


5 —7＋ = 70 — 5 5 
e 
10 Therefore x = 45 = =94 ; Cites. 1 
> Dog Iso that the Value of the Coat was 9 1 Crows, 


| or. 46 Shillings, to which add two Crowns, is 

50 Shillings that he had for his 7 Month's Ser- 

ion. vice ; and for the Year's Service, had he ſtaid, 
{s + 10 Crowns by 24 Step, viz, 96 . 


PROBLEM XV, —His 16th Queſtion. 


he 4 Man having a certain Number of Crawns about bigs, 
385 Agſired a Stander -by to gueſs at them, who ſaid, you 

155 bade 600 perhaps: Ne, jd ays he; but if ta what 1 
angrical e were ad 4 2 35 ond 2 h and from I 


2 
** 
or 


178 Aresza gie n 


__ 1 ay ChE 1 


Wy 31% Add theſe, it is 2+ f. | 


uy 2 ich wh 44 | EP 


- 2 >. 


have were ſubtrafted 23 ++, T ſhould then have 600: 


1 I demand the Number he had about him ? 


Note hs 5 in Problem 2, ſo here alſo ER, the 
Sabres firſt, and work with the Difference only. 
Tis, ft. 4... reduced to a common Denomina- 
tor, will be 2 24 or IT 2 ; from which take 


1s there remains 1 whole Integer. So that ſup⸗ 


poling L were to put a for the Number, then 3, 3, 


Difference; therefore 2x = 600, and x = 300 the 


Number. But ſee the Whole as follows. 
l x ] For the Number fought put x, 


|'21 Then ITED ===, ; that by = x + Z ah 


There remains only 2x. Wheneo 2x boo, 
18 And therefore x = = 390 * 


Nov. I heartil thank you, this. appears plain 


4k —_— to me. I will trouble vou to work one 


more if you pleaſe, and that is his 726 AEST for 
this is quite dark to me. * R 


*PPOBLEM XVI. = this 545 Queſtion. | 


certain Perſon bought a A OY of Vakvet, 
which be fold again; he bought 5 Ells for 7 Crowns, 
and fold Ap ls for 11 Crowns,” and gained 100 
Crowns-in ſo doing : 1 demand "_ many Ells there 


were in al Fr 
A Numerical 


* 


Kresse Pa 12 79 


: 5 Numerical Solution;” © 
Ran | | 1 
. Then, if 5 Ells be 7 Crowns; whitwill # bo? 1. 5 
* Then, if 7 Ells be ſold for xx Crowns, what 9 
» ea . — . 3 
1 4 The Diflrence of thee ſhew his Gain E/ | 
by | 5 This (Q.) = 100 Crowns, Whence 35 = = "100 | | 
| 6 | This reduced 6x = 3500. 79 il 
a 7 | Therefore x === = = 533 4. 
| So that thodiumber was 583 7 Ells bought nd bo 
fold.” 8 
PROOH. 9 
If 5 Ells be 5 Crowns, what is 583 4? 4 816 18 bl 
If; Ells * 11 Crowns, what is 1 72 7 9163Ce 2 
PROBLEM XII. 
= There are two Numbers whoſe Sum is e . 43 
2 Greater has the ſame 2 to the 7 ol 7 o | 
7 3: 1 demand the Numbers ? 
£24 Numerical Solution. . a 
% 1 For the Greater put , e 
4 Then will the Leid be 240 — #. _ | 
Ins, f 4 ; | 
. Note, The Fiadtion — Bi. 
_ ant the Dir yu wife, . 


c.-F 


= L o$ N * 12 CS j _ N = l 
\ N by G at; C | \ 
FRA 97 Ws : > \ 1 0 b - * ä "2 þ JF" 
# = * 4 3 
ol : 
a 1 * — 
2 _ „* „ * — —— —— — OO a . — " 
F N L | CA. «ht — — — þ 4 - * n 4 
Ten — 20 eee a Re — Mn e-. 2 d | 7 N 5 : | 
. CY 4 8 E . 
N ; 0 b 
6 » 
* * 
” . 


22? + <7 Therefore x = 2 = 168 
18] And by 24 Step 240 - * 72 L: Number. 
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3 | Theſe (Q) have this Proportion, 

| 3s 7:3 #: 1 eg. Cong Fon 1”. 
- | 4 | Then multiplying Means and Extremes, © 
17 4 84254680 27995 of TT Nona? 
15 en g — 7x, it is 3x + 7x 1680. 
6 That is, 10x = 16886. . 


G. Number. 


* PROBLEM: XVUL * 


4 certain Toper went to an Alehouſe, and berrow'd a; 
much Money as he had about him, out of which ht 
ſpent a Shilling; then he went t a 2d Alebouſe, and 

; Sorrowed as much as be had. then about him, ani 
ent a Shilling ; and in like Manner he went to« 

3d and 4th Alehouſe, borrowing as much as he had 


ee at the former, and ſpent a Shilling; but aftt 
bie had ſpent 4 Shun he the 4th Alchouſe he had 


- Nothing left: It is demanded what he had fir 
about him: 

A 2 © - Numerical Solution. 
For what he firſt had put , | 
Then by borrowing as much, he had 2x, + 
And when he had ſpent 12Pence, had 2x — 12. 
Then by borrowing the ſame, had 4,—24, 
And by ſpending 12 Pence, had 4x — 36 ; 
Then, by borrowing the fame, had 8x — 72, 
And by pending 12 Pence, had 8x,-- 84: 
Then by borrowing the ſame, had x6x- 168 
Then by ſpending 12 Pence, had left 16x 


I 80, REED. 4 Bs 
| That is, had Nothing left. Whence ( 
; 16* — 180 Wes >a ffs oh 1 
33 That is, 15. e.. 


"©. 208. GN 


——_— 


S2 8 --- 


5 as 
ich ht 
„ and 
„ ani 
it 10 0 
ze had 

after 


be had 
d ff 


* 
* | 
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12 "Therefore, x = u RD e a 
Iss that he had at firſt 11 4 . FOR 


' 1 @ 


PROBLEM XIX. | 


| One 15 aſked how old be was, mee, 2 


Fa Number » my Age e you j 


Dhbe one Half of three 
"FF Number 4 will then be had. 


ourths, and: 14 — 


Len is by * in Years above a gare? 
Nate, As the Queſtion 5 if you add 14 OR 
C 


Age, it will make 58; 
adding the 14 it will | 
with 44, without adding 14, will be better than 


work with 58 and 1 k as you nr 2 
in Na e ee 


8 


conſequently without 
be 44; therefore worki 


* 


WT © 
„ 


mu ae Solution. TAE 
Fl tis lo Ae NET, 8.1 8 | 


eee 


This (Q.) = 44. s -þi bs = 44 


This reduced 8 
That is, 8 e 3 ba et 


Thetefgrer 2422 = 32... „ wig 15 L 
| $o that bis Ag was 32, 12 above a Seote. | 
PROBLEM XX. 


A Citizen riding his Rounds to receive Money: due 


te him, came to a Place in which he had: * 
| Debtors, A, B, and | mane he came i ex- 


amine, 


„ 1 > > 
. F PR — — — — 3 — rex — "# ” *- 2 — W 
——— Ca os A ! ey I EI AI err 1 _ + 
b - * — Dt = rr 
4 ew bw 4 bt 4 Y - — 6 0 
| | | OE TIT ROE IT IT «IG 
II +2 2 l ? - 1 5 x = Fi JV 0 
1 LH . > N FR 1 g . 8 . 1 S 
OY — 1 i . * 2 
bs UE = 7 | L iy A 2 = bl * 
f RY, 


r * =” os AE 6 
1 


- —_ 
= -. \ thy a7 
n ” s > g _—_ * = * 7 — I 
rr k SOA) oo. qt ©. LN Sg * 1 5 * 
3 1 12 * 1 n x 4 * » © — * 5 r 1 
2 


* — 
7 4 


— — — ww” 
= ws. Mi I 


- - & * * = = > 
9 S - © »*. on \ n f Ix FORT A * : G * of - 
=, 5 N 2 15 * 3 — 4 . BENS = Z = = = > => | j =_ - = - 42 9 „ - - * Y 7 * 4 - 
IS ITE Apt - A - SOM 3 * 3 3 * 
2 I FP ts EI * 
WT. _ * — — 8 —— * _ , — 5 
2 : — - — * 1 * 1 F 
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amine, he found he had loft his Pocket-Book, in 
which was each Man's ſeparate Bill. Then ſending 


for them all to an Inn, hy tells. them the Accident; ; 


ed very well that A 


but they pretended they did not know what was due 
to him, having. off ** Bills that came with the 
Parcels. The Gentleman thinking le had got ſame 
ſippery Chaps to deat with, endeauured-all be Tould 
to Ta himſelf the Trouble. of another Foutney.; and 
this he aid. from the fi 8 Data: He remember. 

Deli tagether mad: 
13 C. 10.5: and; A's and C' Dubs —_ 3545 
10 f. and B's and C's together 3 105. 


** dead abet nd Man's , cht was? 


1 For I Debt pu H 

: Then as 4's and B's together is 2704. Een i 
270 — 

Then * 3 and C's is 6305, Cs aloe is 630 

— *. 


Now (Q) B's and Ces ſhould be 7 305, but is 


=_- — 2. 
| Whence this Equation 750 = 900 E 
By @ 22. =. 2 ar = 900, 
And p 750, — — er 
That is, 2x) £50. .: 4” +14 14 


Therefore x = — ==; 1 ofa 


And by 2d Step, NR B's. * 
And by 34 Step, 630-—<x $55» C's. | 


| "IC WES 2 e r 
80 that 4 Debt v W ' 
} Bs m7 . Fh 75 


* 


——_—_— 


my hl : 55 
0 Oo 2053 own 8 2 


nn 
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I govt. th wt 


4 Highwayman robbd a Gentleman of a n f 

hy Money, but being ſeen by 3 Men, A, B, and 

_ they purſued and took him; but be pro omiſed to mai ; 

112 them a handſome Preſent if they would let him 20 ; 

my to which they agreed, To A he gave 3, and Ar 

4 turn'd him back oh To B he gave + of that was 

de E, who return'd him 4. (. And ts C he gave 7 of 
what he bad then left, 2 o return'd + . 

5 And after be bad rode off, and came to tell bt 

WT Money, he found he had given + of it away: 1 4 

mand the Sum be took from the Gentleman ? 


Li 


* Numerical Sein 
rn ee | 
Then by giving 4 he bad the fame len. S. 


3 And by Fs returning him 6, pe bad + 6 
4 | This he gave B 2 of, viz, £ +2, 
5 And 2 had himſelf 3 3, v1. = = +45 
4 or = ＋ 4, v9 26 | 
. | 6 * by B's . had IT'D l | 5 
þ | 7 | This he gave C + of, via = 1 A l ; 5 
= 8 | And conf bin Had i LIPS | 20 
eee b HN 
5 2 Ws . | +” 
„ 1 10] = 


Ss 2 
een y 1 e 
o Of: I WWF 
, : * — n A 8 * Ro * 7 CR TR 
. TELL TEE Ws 
One. 
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10 This 8 3 of what he ſtole. 1925 
| JEST+8 5 N 4. 
111 Then x multiplying by, the — 3. 
'S A ; 10.54 . 
4 | 

12 | This x the Denominator , _ " 4x=3x +096, 
n it will be 4x — 73M 5 0p ns 

That is, x = . 96 Anf. 
So that he.ſtole C. 96; of which 4 had 42, 


#4 1-8 * and C £ 8, which RE make 4 b 
„ x of 96. 


ry » 
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PRO BL E M XXII. 
| | was?! * aſked. how. many Children he Pay Irving 
4 | Times as many as he had buried 5; and br 
_ ing * how many that Was, aid, that if the 
= Number he bad 1 oft was multiplied by the Part ; 
1 . what remained, it would be equal to the Number 
i ad at fit: I demam hot man he had 1%, ; 
_ - how 77. be bad left ? „ 9 
: | : f Numerical ge, | 2 . 5 
- ; F 2 | For 72 05 he had loſt put x, Y : 
= 1 2 | Then will he have left 3x, - “ö 4 
=_ 13 And conſequently had at m— yes | 
£ | " 7% Now z of what was left i is ? =, 2 | 
= ; 
8 i "5 | This multiplied by the loſt,” viz; *, 18 r. 7 
4 4 This (Q.) equals his Number at firſt, Wiese | 
. {8 "XX ? 
. Ii 1 TE ES. 551 
5 171 [5 (5 a po xx = 2 1. 164 
| | FE | 8 | 


nce 


Ne tc PROBLEMS. 
Then dividing by x, — — = 12, loſt. 
19, 


'And by 2 Step, 3* = 36, left. 
Their Sum by 3d Step is 4 == 48, at firſt, 


PROBLEM xxm. 


One being old bew maiy Tierd" dv 8 60 86 0 


direct Anſwer ſaid, that he had loff the 1 s Part of 


. What he then had, and wm 4d how many that 


what he had left, it would mak# juft ; of the 
Number he had at firſt: I demand haw * had 
255 e A 
Numerical Solution. " 
1 For the Number loſt put æ 5 
2 Then as thoſe left are 8 Tine N many, Sr, 
3 | Theſe two added make the Number at ritgy. 
' 4 | Now 4 of the Number left'is 2 
| 51 This multiplied by thoſe loſt, make a, 
6 | To which add the Square of thoſe loſt, it is 
2Xx ＋ xx. d 
; 7 | Theſe (Q.) are equal to che Number at fixſt. 
Then dividing each Side by , WI 
9 þ Thats 34 = + r 3% 
10 | Therefore x 23, loft. | 
11 And by 2d Step, 8x = 245 left, | 
I2 {And by 34 Step, gr = 27. at "#8 
I Which ny prove according to Us ee 


was, 2 7 that if what be had loſt were multiplied 
into the + of what he bad left, and the Square 

what he had ht was added to that Product, it 
would be equal to the Number he had at firfl. Or 


otherwiſe, if what he had Ia wire r by 4 


18 


* 


oy the 


R 3 


PRO- 


186 Aras In fe PROBLEMS,” 
"230,12 t wrtbivis. 6s hb 


PROBLEM: XNIVI K 
An Des Put dut à certain Sum "of Money at Fel 


per Cent. per Annum, .4vhich in 16, Years wanted 
exatt 11 Guineas of the Wn ws 1 demand 
"as the . wass? 14 wi 


8 1 4 „ [ASAT 135 * Numer ical Alen al kocht 
=_ 42 For we pep put x he 1 50 gu V eb069 
Then ſay, If ĩ00 be 5,whatwilla be? 4 ½ . 


* 2 | This being 1 Year's Intereſt, 16 Years is 

- 80x 1 , 

| Et PL Tv Aar. * : rad * un 7 

4 | This ſhould: (Q) be KB to'the Principal leſs 

1447 Guineas, or 231 Shillings. Whence, 

| x — 231 = 22. Aer 1 : 

|} 5 | This being, reduced, 5 1155 ZZ A4, 

% | Then g 4, = — — 3. — 4x 1155, 

be, 2353115544004 575 155, 

ss that the Principal was . 57, 15 J. | which 
in 16 Veats, at 5 per Cent amounts to L. 4b. 

14 which wants 11 Guincas of the Frinewal 


I 
PROBLEM. XXV. 4 
I 
An Uſarer put out 135 L. in 1 Nied, one at the 
227 f per Cee per Annum, ants the other at I 
6 per Cent, which - amounted: in 15 Years Time to 1 


the "Pro cipal irfelf wanting 30 L. I demand the 
Parcel be "Arey out A 5, 4 — Pareel he: F out at 


6 per Cen ee 


661 : * joe 10 | 
Numerical 


k 
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17 \Nwmerical Solutions 
- B | - | Forithe Pare at 5 her Cam put s 


Then will that at 4 heb Cent. be 135 — x, 
Then, by the Rule of 3, one Year's Intereſt | 


5 } of x is , 


4 | Andbythe ame Rue, bare 13505 * is 


| — 46s 34 ee 
a 1.36 Ti Gam of the nunc of bath or Yar 


5x 810 — bx 


6 eee ener pl 
leſs 810 —x a DIO «| 


| This being «Yair ere oth 15 Yar 
1 "at —— 2. 


This (Q.) neue eo Barre re 35. 
— — 1 
Whence 105 =: 


[ This * the ie 100, ao 

10500 = 12150 — Ix. 1 

Then nh — 152 and I f 

ie = 12150 — 10 ; 
hat is, 15x = 1650. 

Therefore, e 110. 


And by 24 Step, 1 35 = SL ng 

So hay he put out (. 110 at 5, and 25 
at 6 per Cent. the Intereſt of which in x . 
amounts to (. 105 135 — 395 


- 
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PROBLEM XXVI. ' 


It is required to pay 100 . in 100 Pieces, vin. ſome ty 
be 15 Shillings, and others 22 Shillings and 6 Pence 
each: I demand bow many; there, mu be een 


Sort ? 
Numerical Solution.” 
I Pat for the 157. Pieces K“ N 
2 Then will thoſe at 225. 6 d. be 100¹ — KX, 


5 The Sum of theſe two is 27000 — 
| 8 d. * 


ok. 


A Vi intner has two. Ve /ſe els — As Wine, equal lit 


in 


LE 15 worth. 240 
be bas anotber Cast or Vafſel ade . " „r 


be 


be worth. Gr How 
"Jt take & n * 23 7 


And 100 — x Pieces at 225. 64. or 2704 
each, is 27000 — 270 


| This ( = L. roo, or 24000! 


6a = 27000 — 9gox. 

hen — or, 90 + 24000 = 47000 
Then 7 24000, 9 22 27000 = 24000, 
_ That is, gox = 3009, 1 
That is, 9x 300. 


Therefore, x === . e «| | | 
| And 6 ate, 100 — x = 663. 
—_— Pieces, at 37. 
| ieces, at 22. 6d. "Pa 


PROBLEM XXVII. 
Quantity, but. 9 of age tity ; 3 the hy 
FOwns, 00: / 


intends ta fill out of theſe +wo, that when fil 


.. 


Numeric 


| Now x Pieces, at 155. or 1804 each is 1804, | 


*. we —— FA 


 ArctBrxAtoPrROBLEMS, 1689 
111 \Nttmerical\Solufion. /\ 7 


I [ For what he muſt take of the worſt Sort put x, 

Then as both make but one Veſſel, the beſt 
I ũWill be - . | 
3 Now if 1 full Veſſel. be 240 Crowns, x of a 


1:2 Veſſel b 1. 
4 | And by the fame Rule, 1=x of a Veſſel is 


2 

80x, 200 — EN 8 
15 The Sum of-the Nybuerators e th 36 ad 8 
4th Step is 300 — GO. = 
anc | 5 T (00 equal u dhe mean Price, 260 5 
| Cr OWNns. I 

7000 Whence this Equation, 260 = 300 — 22 


That is — — — 6157 = 40. 
F Therefore, r 


iq Then o 260 and bo, W 


0 4 : ; 
11 12 nn 5 7 901 
Ky 19-0 5 


Ci a F * 
eos Rien YO 
s | EE 


| 

1 
e ee and of the 
For if 1 Veſſel be 240 Crowns, 3 willbe 160, 


And if 1 Veſſel be deen Al 
at for Ra "War Price. 
tit oo PUTS. bw 
. 0 ; 
949 ; 485 
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PROBLEM XXVII. 


Tue Men, A and B, fot out from certain Mia the 
one goes 21 Miles in 15 Hours, and 8 Hours 754 

be ſet out, B begins to travel, and goes at the 

of 15 Miles in 9 Hours: I demand how long it 


will be before B overtakes A, ay hew ＋ they 
"FN will 0, ave travelled oF 


+! — 


. 
„ 
£ 


I 8 1 


4 1 | For the Hours A travelled put x, 
2 | Thenwill B travel x — 8. 

831 Then, Ins Hour be 23 Mikey what vill eh 

Anſ. = 21K& 

83 Ir L 
1 4 And, ] eig Ml, bn 
ſs _ _ weeds 

5 Now ſeeing that after B overtakes 4, the 
: FI r were en 
145. — = . | 


* 
14 — w * 
1 G 


8 CHE 
This reduced frft by 97 is 155 — 120 = 395 


6 74 
| 5 This X is 225 = 1800 = 189 
1] ©] Then 1805, 245 — 189x = 1800, | 


110 Tha nd 2 = jo Blown 4 "hg 
And by 24 Step, x — 8 = 42 Hours, B, 
12 r that is, 


1 A [70 Miles — 4 — = 120 — 70, B. 


— — 


PRO- 


eee Ponies 392 


"PROBLEM, XIX. W 


b Ya Number Or tar of 5 are 11 que 
27 18. 3 of it more 145 


I | For the Number ſought put ** 
o en 1, b 1% 


„ ng 6 
4 j Theſe (Q) are equal. | 
| Whence n +16 


5 De rt rt, pr bn. = E +5, 


de 

1 W 
t) ere Toy nd 

| 1 x ＋ 168. Au #1 +4. 


1 "ay code rhogy Fer | 
That is, 


1 5 Andthis is proved gen Dio eg 5 
BY PROBLEM Kk. Bhs EE, 
Four Highnwaymen;” A, B. C, and D, rob#'d' a Gon 


2 e the Raad of 4 ing to an Inn 
ö to part t . Money, 4 45 ad 2 1 — the Tab 
Wards araſe, and every on- aun up what 
could; after which, upon telling each one his Many, 
it was ; " that if to whit! A ſnatch'd up were 
added; 4 . and from B's were taken 4, a' 
multiplied by 4, and D's divided by 4, it would pro- 
duce one und the ſame ; Pound: Ii is de» 
* ow each Pans * 


an , 
+ he the Vos in the Prot of ang , "a ha 


nA a \ 
- 2 WO, #6... 
rr 


fn 1 


n 
A an. 


12 a 


4 
= 
BY 
4 
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— 


x Firſt, Suppoſe. 4 SIO then hay- 
be 4 added, it would be x + 4. Now ſince by 


acting 4 from B's, his; "ou: be equal to * 


K muſt then have * + 8; and ſince by multiplying 


C's by 2 he would have the ſame, he muſt of Courſe 


ſnatch = + 1, which & 45 produces # + 43 and 
as D's is to be the fame if disided by 4; he mul 


ech e . * — 5 ps 2¹ e4-1 — = bt | 7 


We Solution. Nc 


| For what A ſnatch'd put x,” W 
: Thea will B's Arne — "A+5 


> 8 + l 


ö The Sum is — 15 6 ＋ 2 at fe 
This (Q) is equal to * Robbery. 
Men e v6 + 27. 25 = 95. 


| 7 | This DN „ „ eee 
31 eee eee eee 


1 
2 
3 1 8 
„ =; nn rms EL 16, 
3 
6 


= 
? 


N Piet ns, | 193 


Phi. It may be ſo; and yet in other Words it 
may be eaſy ; for it is no other than this: What 4 
Numbers muſt 475 be divided into, ſo that the t 
having 4 added to it, the 24 4 taken from it, the 

34 multiplied * 4, and the 470 divided by 4, may 
bp all equal? Which Numbers are as before, v:z. 72> 
80, 19, and 304 ; which you may prove. by 


PROBLEM XXXI. 


Two Graziers, A and B, coming from a Fair, were 
met by two Hihooynen, who. robbed A of 25 
106. and B e 105. but uon their complammg 
that they ha 5 many Miles to ride, and No- 
thing to bear 2 Charges, he that robbed A re- 
turn d him a certain Sum, and ſo did the other to B. 
Now after A come to tell B what' he had lit, and 
B come to tell A, it was diſcovered that they robbed 
AS U gang yt as B, and left By of what 
IN J demand what. an was really 


. Solution. | \ Ys | 


For what they took from B put aA EW 
Then will what they took from A be 2x 
"Now B had C. 7, 105. or 1505; at frſt;, © 
But now, 150 leſt, 
Alſo # had ( 25, 10 l. or 5105. 8 

But now, 


| This (Q.) ſhould be ia what BY B had If 


: 


K 


een + war 


Whence, . | $19/— 3 A=,“ . 
Then % 5*, -# : 510 +.5#— (3*.3 750: 
| Then g 510, 5 nne. 
That is, — — * 240. 
Therefore, x = = 1205, 'B. 


* 
1 


8 | : 1101 
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5 by And by che 24 Step, \ © 28 = 260, . 


14 chat chey took £. 18 from ade from B. 


PROBLEM XXXII. 


10. ad of an Army bad a certain Number of Men, 
which, he intended to place in a, ſquare Battalia, but 
2125 ing of them in Rank and File, found he had 
o Men to ſpare ; now thinking to get theſe in alſo, 

e enlarged his Square to one Man more in Rank 

2 File, but then found he wanted Men to 

complete the Square : What Number of th had he, 
and _ many Jlood i in Rank and File ? 


"Numerical Solution. 


For the NO. that ſtood in Rank and File put's *, 
Then will the Square of theſe be xx, © 
But having go to ſpare, he had xx 4 9o. 
racy encreaſing 2 ce and File by I, the Side 


The Square of which is k 2x +1, 
From this take x. -o, theroremains 1 
This (Q.) is equal to 39. 

hence, — — 2x — 80 = = 
Then e — 8g, ——— 24 = 39 + 
Th — 3 2 = 128. 


ee, er * 8. Gat 


| of. $f ..ProoE; 403 £ Fa 4 

"ſhore wor: 64 Men in Rank, and 64 in i File 
and 64 * 64 =4096, to which add 90, it is 4186, 
But had 65 _ been the Side of the Square, there 
would have been 5. 5 Men, , is 39 more 


e "PRO, 


: C3 | 


. 4 


— 


—_— 


_— tl. 


8 © ne — 35 


+4. 
2 _ 
5 * 


AL 0 oy Kal 2 W 8 is 


Third in 1 Faſt en J A7 ih . are 0 eh. 
loris of Wine, worth 8 si per Gallon; "now if it be 
filled up with Water, the Wine and the Watiy thge- 
ther will be worth 68. 4 Gallon, ana the Whole 
worth the ſame Money as when it was all Nine: 
1 demand then what the Veſſel halds War or, 
which is * ſame, hou many Gallons f. ter will 


1 + up? 5 
| Numerical Solution. 2 


| For what the Veſſel want in Gallors put 45 
Now 20 Gallons of Wine, at 85. is 160 5. 

* Now when the Veſſel is filled up, the Whole 
* WM | | will fetch the Fane a the Whole of ths Win 
did, bia. 160 J. 92 

Pane IE 20 4 be 1606. what is x | 


This (Qu) is equal to 6 5, Wbence, Ace, + 2 


That is, — 120 + 6# 2 160. 
Then 120, 6 = 160 — 120 e. 
Therefore „ SSS 
that hero wanted 6 3 cf Wanir w i it: 


To which add Wine 20 ne it ĩs 10 2 Gal- 
„ TT | 


WH» 


. * rect 1 1 

Po 4 2 75 10 6233 40 

20 25 Pe e Wine, at 8. 8 0 
And 26 * auen at ds S8 ' 


en Hot amn 24 
Sz PRO- 


— 


ö nee e MS. 


© © «14 


Voir, p Lib. ix. Chap. 3.) informs us, That King 
Hiero being obliged by Vow to make a Preſent of a 
=P of pure Gl weighing: 100 IB. gave Orders 
jor fu uch an one to be made; but being told that th. 
Goldſmith bad. ſecreted Part of the Gold, and 
put to the Crown the ſame. Wught of Sikver, he 
| 2 for the, famous Archimides of Syracuſe, tv 
whom he recommended the Diſcovery of the Fraud: 
It is demanded how Archimides diſcovered the Cheat, 
and how many Pounds Y Silver the Fee hai 
put into the Crews Pr 


5 abi 2 ie adv] E ricnent chat u Mb 
of pure Gold will ved by les Spac Space than a * 
tity of Silver of the ſame Weight, it will be 
conceive that à mixt Maſs of Silver will olle, of 
take up a Space between them. Yirtruvius therefore 
Cauſed two Maſſes to be made of equal Weight with 
the Crown, one all of pure Gold. and the other al 
Silver; then having a Veſſel filled to the Brim wit 
Water, he cauſed the Cron to be immerged, care- 
fully reſerving the Water which flowed over. Ap 
de he did with the Maſs of Gold and Silver, 
42 2 ing each Time the Water which flowed over th 
eſſe} 3 by which Means he very exactly told Him 
u e eee 
Now let us ſuppoſe, immerging 
of Gold only, there was Ae 60 i of Water, 
and by the Mals of Silver 90 00 and by 11 UE 


64 B. Ty 

F Numerical Solution. 85 
11 For the Quantit of 'Siver in the Crown put 
| eres — 0 


2 77 28 [3] 


a 
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3 | Now if 100 b. of Gold be 60 IB. Water, 
wo 135 


eee 


N 4 Again, If 100 th, 'of sher be go *. Water 


„ is =. 


100 
The Sum of the two is LEAD? 


5 
6 | This ought then to be n to the Pounds 
of r emitted by the Crown, b. 64. 


4 en „ 6 Wi a 

7 | This reduced, 6000 ＋ 30 = 6400, 

; That is — 30 = 6400 — ©9600, . 
9 | That is =—, 30 400 
0 That is, a — . 3* 40 

11 | Therefore, | ani O'S 2 133. 

Iso chat the Goldſmith bad mixt 13 R. of 

Silver in the Crown. 


N. | | 

N. B. But there may be an ingly Aud of- 
Anſwers produced, according to the Variation of 
the Queſtion, and the Crown will be more or leſs 
adulterated, according to the Proportion of the Wa- 
ter emitted by the Maſs of Gold and the mixt Maſs; 
for the leſs their Difference, the leſs the Adultera- 
tion, 

Note alſo, That this and ſuch like Queſtions may 
be done by knowing the ſpecific Gravity of ea 
Body; that is, welphted ſeparately in Air and Wer, 
and their Proportions will h good in the ſame! 
Manner as — and is more + modernly pradliſed. 


—. 


„„ NG 


J © 


LY Fab 30630 8 N 


"PROBLEM XXXV, 


# What TW 16 that. whoſe 2, and? 1 the 
Whote 2 Nee 


| Numerical Solution. 15 

J For the Number put , 

1 e ee ö 

if] 3 Theſe reduced to a C. D. will be. Tha 2 
or rather, = 2. il 


1 1 2+ * ce 


| 4 Whence (Q.) SiEquation 1 mae AW 240.4 


* This reduced. 13, S 12x ++ 2880. 
And 125 — 13 — 12 = 2880, 
| That is, NN x = 2889, the Number. 


PROBLEM XXXVIL 


There is Rod of Iron a Yard long, at the Endi of 
which hang 2 Weights, viz. one e x , and the other 
"of 1 ih. Weight: demand the Point of the Rod 
WY" alk Na Weights will bang in Balance ? 


Numerical Solution,” 


114 For the Diftance of the leſs Weight to the 
. Point FN, 

1 24 Then will the Nemsinder be the Diftnce of the 

1 J Greater, viz. 36 — x Inches. 2 4 
3 Then will che N be, 

As x: 36 — :: 15: 

4 Multiplying Means => Ext. Ix 540 — 153 

5 DL? I 5x5 — — N 

Fo 


83 * ; 


WES rLSmS nm 


> 0 oma-+T@ 0 


1 
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61 Therefore, — x = = 2992133 Þ Leſs Wt. 


| [ $44 
And by 2d Step, 1 14 Greater. 

* © 80 tharhe Point from the ſmall Weight muſt be 
| F. lnches, and the Diſtance of the 15 Þ. 
eight 15 Times le, vis. 2/4 from the End. 


PROBLEM XXVII. 


$ 4 Rod e Iron to be equally divided into 150 
225 Parts, 2 at the fir Part or Diviſion Be 

— a 4 B. Height, and on the la Diviſion, or other 
End, a Weight F 4 Score and 16 Pounds ; I de- 
mand the Point of the Rod where theſe two. Weights 
will be in Equilibrio; er, which is the ſame, what 
Diviſion le Rod will be a Balance to bath the, 


E 


Weights & 57:5. 5AOTEY 439 
2 4 Numerical 8 
0 | 1 | For the Difference of the greater W 
4 ( 2 | Then will the leß be 150 —#. | cgh pts 
(3]| The,  —— As: 150 242 * 
4 -- er ing Means and Ex. 96 600 | 
of * * 
— 5 N c ere Iddx = 600. 
Pod 6 be gen * Y = 6, greater Weight. 
7 by 24 Step, 1 0 x = 144, Leſs Weight. 
88 6 hat the Point of Balance is Parts from the 
| | greater Weight, and 144 from the Leſs? For 
the | 144 + 6 = 150, the Whole. 
the From hence alſo, if a Rod be divided into any 
Number of Parts, and one Weight be 1 aud 
Ice Point given in the Rod, the other t is 
ö rally found by Proportion, thus: As the Di. e 
ox, ef one End is to the given Weight, fo is the other 
40. RR 
64 8 | 1 
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Thus, im the Problem before us, let the Weight 6 bs 
given, and the Diviſion 144 on which it is placed, 
and the whole Rod 150, as before, to find what 
Weight will balance it. 
PROBLEM XV. 
. There is a Rod divided into 5 Parts, on which 
bangt at one End a 4 B. Weight, and the Rod being 
plated or laid atroſs any Thing at the 144#h Diviſion, 
' Fdemand what Weight. at the other End will be able 
te balance the 4 5. Weight, to keep the Ra in 
E ilibrio ? * N * \ 


This is done by the Help of the Rule of Proper - 


tion, either or inverſe. For only obſerving 
the Diſtance the Point of Balance is from the given 

Weight, (which here is 144, and the Remainder 6) 
the — 4 is, As 6, the Remainder. of Divi- 
fions from the leſs Weight, is to the Weight itſelf, 
ſo is the Diſtance of the leſs Weight from the Point 
of Balance to the greater Weight, &c. Thus, 


5 js A 6: 4: 14496. Or 
r 6: 14:4: 96, S. 


t By this Method may be proved, whether the 

Steel. yard, or any Beam or Pair of Scales belonging 
be good: For notwithſtanding the vulgar Notion of 
Beams and Scales being true, becauſe the Brachlium 
hangs in Balance, it is evident, that in weighing 
large Quantities the Buyer may be Gr nar 
cheated, or the Seller may ignorantly cheat himſelf, 
and that more or leſs, in Proportion to the Make of 

Tyr. This is a Sort of a Paradox to me at age 

(* A F 0Vs 


HW noo AG s Do Sierre 


4 - | 


© oo = nn tz kd 
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N wb N 


Nev. And to me likewiſe; I wiſh, therefore, 
Philomathes, you would explain it a little to me: For 
if it be fo, how am I to chooſe a good Beam, or 


depend 


upon others to know whether they be true or 


falſe; for e hos 5260 every one can prove 
Figures? | | | 


it b 


 Phz. I grant it; but you may ſoon ſee the Truth 4 
of this by ſeveral Experiments *. However, I will 


tell you thus much, that in chooſing your Beam, mind 
not altogether its hanging in Balance; but more par- 
ticularly examine whether the Arms. whereon the 


Scales hang 


be equi-diſtant from the Center; for 


ſhould they not, you may depend it is not an honeſt 


Balance: 


you 


ma 


And whenever you W Pair of Scales, 
ſatisfy yourſelf by thi 


s vulgar Experiment 


only; change the Weights and Commodity to the 


contrary Scale, and if 


Weight be as before it is 


right, otherwiſe fa lſe . 


nation, 
* Phi. I am not treating of Mechanics it is true; but 
I have ſaid Something the more upon it, becauſe it 
is more uſeful and neceſſary in _ than eve 
common e 

in valuable Commodities in large Quantities, ſhould 


be careful to examine Things of this Nature. But 


Nov. We are obliged. to you for this eaſy Expla- 


ueſtion; and indeed, ſuch Perſons as d 


come, we will proceed to 


A Tradeſman began the Warld with a certain Sum of 
Money, with which he bought a Stock of Goods, but 
by ebe in Trade, he loft the firſt 

© Half the Value of his Stock, and 10 Shillings 2 


See Dr. 


8, 9, 


Deſaguliers's Experimental Philoſophy, Vol. 2. Plate 2, 
and 10. A 


PROBLEM XXXX. 


Year one 


— — 


4 
- - * 1 
* „ ——— — A— — 2 — * — „ 
* 4 „ een 2 mas thy, 
8 * . a RE « mt 7 
3 F y l - » CS 


202 ALGEBRAIC PROBLEMS. 


and alſo the ſecond Year he loft Half bis Stock, and 10 

10 Shilling over : and thus he went on for 5 Years, & 5 

Ving Half the Value of the preceding Yeur”s Stock, 
and 10 Shillings over: Noto ut the End of the fifth i 

Tear be left o FT rade, and his Stock was worth but [a 
LF. 105. demand the Value of bis en e ? 


| > Numerical Solution. 2 |. 1: 
4x] x | For theV alueof his 8 
| Then he loſt the firſt Tear — 2 ++ re 


13] And had left — Lig wk = | 
14 [Then had belag jag 3 this the 24 Year n 5 
+ | wonld be —— — 5 
| 5 But he loſt 10 Shillings more, therefore he had 5 
len — . ares , 
6 ne rf 6 a Dees 4s __ f 


* bs - —_— —— —— I” 


| - | This abbreviated, the 20 ears Ser 


19 Then by loſing Half — bi — 


Note, A+ 10 Shillings. is 9 
the ad Step 1 10 Shilling, and ſaves a en | 
ye Ld Nen. 5 1 

Is 


_ 
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7 | 10:4 
7 1 
118 
? 

12} 
£) 
: 13 
x | 
14 
4 
+ Wir; 


. 1 | Fer the Number put , 
. 2 Then by adding Bis 


| Year, viz. — 


| This > the Denominator 2, 2 


The Half ofthis, leſs, 10 Shillings is THT 


K 


Thisreduted, b EI PEE or, A : 
* a » 
* — — 


or, 


Then ha he leſt Half this, les 10 Sillngs the 
| 5th Year, vir. . — x 


| , 3 "2x —62 
This reduc d, is or, TE 
X — 31 | 
or, 


Now this i is equal (. 50, 105, or, 50 45 


Whence, — „ 


This reduced, firſt x N ,. 
x — 31 1600 f. 


2x — 62. = 3200 Þ+ 32- TY | | 
Then @ — 62, 2x = 3200 ½ 32 + 63. 


Therefore, x = N = . 1647, his uf 


Stock, which you may prove at Leiſure. 
PROBLEM XL. 


DP '- Bat 


U Number is that which if added ſeverally to * 0 
and, 4575 will make them 3 r 1 


8 Solutions” 


ach Number, they 
* +3, x ihe Rule #+5 ere | 
UTI, by Ruls of roportion, | A 2 


I cy 12 „ G »* „ „ 9 3 
n 
E 9 Sal bs * ' on N 
o 
1 TEE DID NT ASC e Ga” Tho nem no he i wy ; 
r F tots tes ie. pen ** r 
Ps. A 


= CEPT, = r 


„ 
INN 


7 ) =" — 
CET A a 3 n 


7 29 2 
"n= DAT 4 - . 
+ I 5 * 2 9 1 * e 


4 ef i 
=, U * 


. n no 6. e — RY \ - 
= "FW. ” © » * » . * 
* =P = - tt — a mo tre ond, ee. 
the eh, * — f ac. —— + —— 9 


7 % 5 


- 


9 1 
- 2 7 = &E 4 = _ =" b \ 
—_— ts l r — 2 
. 1 9 5 + Fn * * 
. «, r . ee TR o 
» 7 5 * 
1 


 fomple Equations only: But really I have ſcarce Room 
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As +3:x+19::x+19:x+5x%r. 
1 4 | But multiplying Means and Extremes, you have 
| xx + 54x +153 =xx +38 4 +361 
8 


5 1 Then by cancelling x on both Sides, 
| 54 + 153 3 ＋ 361. 
hen ꝙ 38x 153, it is . 
38 = 361 — 153, bs 
17 That is, en 64 16x = 268, 
e | 
Therefore, * =—=13 Anſ. | 


| WR 003; 
Numbers 19 and 51 
Add 13 FOR % 7.57 * 
2 4 32 


For 16 X 64 = 32 * 32. 


— 


48S; 


Do theſe Operations appear plain to you Novitius ? 
Nov. Very plain, Sir; 1 think underſtand them 


all very well. 


yr. I wiſh I could ſay ſo fax my Part, for T muſt 


own at preſent I do not. 


| Phi. It is not to be expected ſo young a Learner 
as you, Tyrunculus, ſhould be Maſter of theſe Things 
at once: If you underſtand the Work by reading it, 
at is ſufficient at preſent, and in going through the 
roblems once more, you will, no Doubt, under- 
ſtand them; and I think I have given you a Variety 


08 „ 4 enough, 


Nev. I beg you would work a Queſtion, or two in 


plain Trigonometry. before you conclude, if imple 
Equations will perform them. © > 
Phi, Yes, there are many to be performed by 


te 


to 


— — PE" * Y 
9 A 
* 
1 


E 
* 
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to grant your Deſire, having already added ten Pro- 
ave bm more than I intended. However, to oblige you 


61 Lill; but then I ſhall work them literally, for it 
31 vill be too tedious to do them numerical). 


"PROBLEM XLII. 


| Suppoſe a Pole to fland upon an Horizontal Plane, 75 

208, Feet clear from the Ground (or x ＋ c) ; what 
Height from the Ground muſt it be cut or fawn off 
at, fo that the Top of it may fall upon a Point 55 
Feet from the Bottom of the Pole to the ſaid Po 
on the Ground ? One Rd 3 


VWs." Wiley SER Hp Xt 1 * 5 85 Ta 

* 46S. 0) "Literal Seton. EIT 

| = | FortheHeightfought On 0 qe 
TM 2 

| 27 e Square of which V0 DURMTE 8 + 


is XX, | 5 7 - 


3 Then is the Squareof . J 
455 en nm. bb I 
4 The Sum of ther 18 


Loh cal vr on both Sides, bb Ser — Arc. 
| 9] Then e = 2x6, it is ar T cc. 
10 Then % !. ²˙ 
| 7 ——_— — $5 *% 
| 114 Then muſt æ = e hat is, x =75 X75 
= 55 X 55, divide by 75 X a, which is = 
| ] 17 Feet 4 | "MF a. 

| P RO- 


* Z 
7 
* 
. N 
— 0 q 
N ” * 39 2 
* f 
6 £ * 
4 
q 
7 « 
*, 
j » ö 
= — 0 
n 


| Bs thi el ABC ; given the Boſe AD 
otheniſe, BE, 


| 
| 


C muſt be = b + x. 
| by the 47th of f Euclid, BC* = 


Square of 5 4-4 viz. bb + 2bx © 
_ 75 and as = AB* 5049613 


'f V Vhence, 
1 


* 5 Nl a 8 
— noe 21 * +4 +9 Yd Py 


206. AKO0 0K 10 Rare 
PRORUEM NH 


and the Segment, or Part of the 'Hyp 
oz. BD 4. ; Required the Sides An BC? 


Literal, Selim. IE" A 5 U By! 


* f | 83 , 
Let a = — - 12 = — = AB, and 3 — 45 ? , rt; k 
4 — — BD; and let * — * - 72 5 2 | : : "* is 


ow.as AC and CD are F. 
en 


* + AB*; but 30. the 1 


1 The ef nl -H ah . an. 


2 | This (Q.) is = Square of & and 4. 


By cancelling xx on both mer tn 2bx = 
Then @ bb, it will de“ 


5 Therefore, = OT 


Nee 


E e 0 bas 
PROBLEM: Xl. 


1 isa reckan bd Tri 2425 65 1 00 
24 and, the Mot on 


Sum ae 
thetui AC + BC = % th 7; 16H 
the $ ides 4C ud BC l fa 


ks Ke 


7 \, * 4 N * 


, * a * 9914 93 7 we 
* £ 4 2 * * A 
<3 * - 
ww 7 q 


"V- 


2 


bbj-k 26x. nr ＋ 40 


— d,. 


A2 N aa * 

an 

RT” OS 16 
So that the Side CAor CD= id. 4 75 


4 link Oo Car 


1 
+ & £00k 


— — 


9 * 
— 


Aw Ae P denne 267 6 
oA Fun . 2 . * * * | 


e308 1.5; l W N 5 1 dba? 


2, tr A5 . 40 4 Nc, Ant! S 
E, et 5 2 45, or BY, and put r ind? 
C4; then EBA. Aud fe: 
ing the Angle CAB l a Higlit one, 4 s 
we have (by the 47th of 1 Hic. 
BC* + ＋ BA but * 
—Y tidre of d — 2 Viz, dd =, 
ds + N. And C4'= = all” 9 
34 =. Therdfore. ee 
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2 | This ( ) = to the Square of x and 6. 

| 8 CHE Mr + xx = xx + bb. 
n canc . dd — 2dy = bb. 

by Then e ee gs Eds 

28 5 | Therefore, e e 

7 | þ opt N Wee my 


, bby 89 ; 9 K, Fa 18 mA, = 
1 Ade i be e 0 aki 
425 (by the 47th of 1 Bic.) BC* = AC* + 

Nenne, * abe, * nn 


1 
3 2dx = dd 8 bb, 30 24S bra. | | T 7 
+] 


Þ 4 othenuſe BC. And 135 — 75 22 b0 
| | | z» As before. | 1 13 


$4 
+ 1 E 4 93 Y - & 
5 - 1c newt 11; e 1 8 4 8 Y 4 
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Note, By the 36th of 3 Euclid, you may find the 


Sides BC and AC thus: Deſcribe a Circle, making 
rpendicular the Radius; then is the Rectangle 


the Pe 


Be into the Segment BD = the 
Square of 4B ; therefore BD is 
= the Square of A divided by 7 eee ee 
Be = BC + AC= 135; that. 
therefore (by the Figure and the g 
ork) BC + AC; that i \ 
is, 2-2 60 AC, and bo + 15 = 75 BC. 


preceding 


find BC = 75, and 
above: For the Line bc being perpen- 
dicular to Be, and cuttin 


«1 


br add mer ically. b 
N * 


© Firſt, From any Scale of equal. 
Parts make the Line AB = 45, and alt / 

tight Angles to it draw Ae = 
- the Sum of the Sides AC and 
"Then join Be with a ri 
to B, and divide this in the Middle 
at b; then let fall a Perpendicular from 
b upon the Line Ae, which will fall 
upon the Point C; then having 
the Line BC, the Triang 

leated: And if you meaſure the 
bides upon the ſame Scale, you will 


X47 


\ * 
2 


= 153 and 


1 
1 
7 # 
* © 4 ! ® 
, * v , 
» 
| Py * 


| 
„ 


t Line from 3 | 9 
77 


drawn 17 | 
le is com- / ſe: 


AC = 60, 28 45 A 


a 7 * 


it into two Parts; 


the Triangle BCe is Iſaſcles, by the 5th- of 1 Eur. 


Therefore conſequently AC + BC = AC + . 


Q. E. 


And thus, Novitius | 
| Power to ſerve you and-Tyrunculus ; and I ſhall leave 


D. 


[ 


, I have Jena off that is in my 
7 Problems 
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7 Problems more, without their Operation, (to make 


ing up the Number g) for your Practice; and [ deſire 
gle | an, ym ge as I bave affiſted 
e you in the others. 


8 E C ip! ws 5 


f Hire follows K more "gy oo ths 10 Sonar the 


young ALGEBRAIST.. 


PROBLEM XIIV. 


One hires a Farm 122 a 75 Acres of Grund, 
for which he gives 38 , e Land conſiſts o 2 
; * Sorts; for the better Sort 6 pa 78. 6d. per Acre,, 
C and for the worſt 35.99. per Acre: J demand how. 
| | yoo Acres there were . euch Sort? 


DET PROBLEM XLV. 


One lets aut 60 L. in 2 Pareels, one at 55 andthe other 
at 6 per Cent. which in 13 Years fenple Tntere * 
wanted but 19 C. 75 6d 775 le 1 
mand the Parcels ? , 1 


2 PROBLEM XLVL 
\ Three D Drankards, A B, and C, havin each of them: 


142 135 


run up a ſaparute Stare at an lebe e, agreed to go- 


(under Fretence to drink) and rub albout ; | which 
ts; was dont atcortlingly : But the Landlord remembered 
17 very 'well, that Abt and B's 'rechoning added: foge- 

a ther mull 168. 10d. 2, and B's and C's 138. 3d. 3, 

| and Ar und C's 118. 5d. 4: He therefore craves: 

of © your Afrante rem . to n him each Aan 4. 
2 uin Store? © 1114 

EDS: TS 8 ＋ % ESC P R O-- 


1 
5 - 


* * «th and LA — 9 
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73 - PROBLEM. XI. VII. 
ma are two e whoſe be Lo is 51 15 FRY 10 
uotient of the Greater by t s 15 juſt looo: J 
demand Let l 1 Wer f 
PROBLEM XLVIIL 
What Number is that, which, if added to R 209, 
og 561, will make them 3 ae 
PROBLEM XLX 


, What Number i is that — 3 T9 T3 Fr LY and Thy _ 
ee, 


* 2 PROBLEM E. 2 5 


| 4 Per on Sine, in Caſh 410 £. 108, t his 
— . 825 D, in Wa Manner, the 
if A had had 72 108. _ and B 4 . 108. leſs, 
and 5 s were multiplied by 4 L. 108. and D's di- 

 wided 22 10s. it wall produce one and the ſame 

"% Sum of. : What thas 12 Portion of (each? 


. e But pray why do- you not inſert their 4 
wers 

Tyr. It would be ſome Help [ think to the young 
Practitioner. 

Phi. It would be n him you right fay 
indeed, but I cannot ſee why the ions are at 
all the e to be dane, without it be to ſuch Who 
trom the Antwers oſten gueſs out the Numbers; 
thereſore I chooſe rathet to omit the Anſwers: For 
it you do the Work right, it will prove itſelf; and to 
a diligent Learner it is all the ſame as if the Anſwers 

were „A AFR him; and I am fore it is a N 


** > =—y 
* 


- SO” ea - — o&0C 


& * 
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erciſe to qualify you for more difficult Things of this 


Nov. Lou may depend upon it, Sir, I will do my 


Endeavour to find their Anfwers in a ſhort Time. 
Tyr. So will I, as ſoon as I am a little more per- 

fect in the foregoing Problem. | | 
Pbi. Lou ate right; Tyrunculus, for from a true 


| Knowledge of them you will | ſoon diſcover theſe 


alſo. e ca | TS 53 HR 1 Be +. "ip 
Nov. We are highly obliged: to you, Philamat hes, 

for theſe: Favours. Come, Tyrunculus, do you 
Tyr. When you pleaſe, Sir. W 28 

Nov. Dear Þhibmathes, in\ accepting my hearty 

Thanks you will yet more oblige your humble 


- 


Servant. 


Tyre Pray receive mine alſo 

Phi, I do; and you are not only welcome to theſe. 
{ſmall Inſtructions, but I ſhall aways be ready to- 
ſerve you: Only let me perſuade you (as far as. 
Things of more Moment will allow of) to aſſiſt 
one another; for it is poſſible I may (by and by) in- 
ſtruct you in ſomething of Duadratic Equations, be- 
cauſe it is a Pleaſure to me to ſe you delight thus in 
Figures. Thoſe that have no Taftc for this Sort of 
Learning indeed, are” ignorant of the Satisfaction 
that it leaves; for what can be à greater Satisfaction 
to the Mind thaty Certainty itfelf, built upon the 
Foundation of unerring. 28g) es? This made a 
noted Author ſay, that a, like Logic gives, 
us a Juſt Idea of the Nature of Things, ſhews us, 
« the true Way of reaſoning, elevates the Mind to 
%a proper Degree, and wlll not ſuffer it to dwell 
©: upon mean and baſe Trifles,” 

And I could heartily wiſh that more of the grow- 
ing Youth of this Age (eſpecially ſuch as can afford 
ns | it) 
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„Meinbt tu be 
1 . N " L 1 77 1 


it) would (With yoù) give their Minds to the Study 
7 ſome of the Mathematical Sciences, they being not 


only uſeful, but very diverting, and would 


tend much more to their'own private Good, and tha 
f -others, ruther than the conſtant Peruſal of ſuch 
Books which daily vitiate the Mind, and corrupt the 
Morals. Thus we read, Xenophon commended 


ec the Peruns for their careful and prudenit Educa- 


ct tion of their Children, who made them ſtud only 
<«.fach Authors as tteated of Learning and bro n 
«lity;; but would not ſuffer them to effeminate 
c themſelves with idle and amorous Tales, knowing 
ce yell, and wiſely diſcerning, that there needed n. 
— * to the Bias F corrupt Natura. 
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APPENDIX | 


CONTAINING 


Some neceſlary INSTRUCTIONS 
In the RupiMENTs of ; 
QuaDrar IC EqQuaTiON®, 
512. 


I. Ix vor vr io, or the Method of railing 
Pow xs or involving QUAN T4 TIES. 


II. The RzsoLvuT1ON of a SAR raiſed 
from a BxENOMIN AL, and how to compleat 
the SQUARE, 


III. Of Evorurion or extracting Ro ors. 
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r Lan. 


PHILOM ATHEs. calls,uppoy NO LU; Ste, ANOW., 


what e- eee he (thts e in (vs EVP A 
TIONS. © 1 , 9 | \ 
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@- The Sign of wee ee 


De digen of EVO umion.,. 


Phe Sign of 4 SURP or Arber ig, 


Phi. YRUN 5 120 youre Servant. 


Nov. Sir, 1 eartily glad w 
ſee { 56 100A 8% 31 

Phi. You remember I promiſ 
to give you ſome. Notion of Jua- 
dratirs, which L. intended to have 
2 before, but that Buſineſs of greater Moment 
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216 Ar END 8 
I am now come according to Promiſe; yet b my 


Viſit will be but ſhort: And before I begin with you 
let me know whether you are pretty 2 oh in what 


T have ſhewn you before. 


"Nov. That I aſſure you I am. 
Phi. We will proceed to the Point in Hand then. 
Nov. Pray what Hows the r of Rua- 


dratics depend 


Phi. The NANO of Quadratic Eg quations de- 
pend upon theſe 4 Things. 
a The un of raiſing Powers from a _ 
ant 
24%. The R. Reſolution of a Gs: raiſed from a 
Benominal or Reſidual, and how to complete the 
Square when two Members only are given. And 
34. The: Way er Method nr Omg 
oots, 
The firſt two of theſe are comprehended under 
the Name of Involution, or the Method of involy- 
ing Quantities from wy given Root, | 


"Df raifing Powers from a ſingle pron 


R U 1. ot ; % my N — *, " * SAD 


41 


| Multiply the given Cy, _—_ ſelf you bave the 


Square, to which join the | nantity you have 
the Cube or hire 'ower, 4 | 
waits. oY 4 N = 
81 1 v1 £ 113 1. by . 
1 x the Root be involved to the 2, 3-4 
5th Power.” | * | 4 75 - a7 
e + HRS 
- xx Square or 24. Power. 
Dir erer Biquad rate or 4th. oer (13903 ; 


met. xxxxx Surſolid or 5th Power. Nov. 


i TE = 
= 


* 
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Nov. This is ſo plain, more Examples are need- 
leſs: But what do you mean by a Binaminal and 


Ri ſidual Root? ae 7 


Phi. A Binominal is a compound Quantity con- 
ſiſting of two Parts, as x + b or connected to- 


ceiher by ahe e ave} leſs —- (00 -þ+. gu = . 


and alſo x — b x Batt Now theſe two Parts multi- 


clied by themſelves (that ie Cquared) will always 
duce end the firſt and laſt of which wil be 


perfect Squares of the Root itſelf, and will always be 


affirmative ; and the middle Part or Member is made 
by the double Rectangle of the Parts of which the 
Binominal is compoſed, and this middle Part will be 
ſometimes Affrmatiue, and ſometimes Negative : Af- 
firmative when both are Affirmative. or Negative, as 
x +b or - -; and Negative when one of the 


who are Negative, as x — b*; do you underſtand 
me 171 | 


Nov. Yes very well, except it be \ the double . 


Rectangle you talk of. | 
Phi, This I ſhall ſatisfy you about preſent? „ under 


Obſervation the Firſt : In the mean Time, we will 


give you an Example, 

dy. The Reſolution of a Square. raiſed from a 
Binominal or Riſidual, and how to complete the 
Square when two Members only are given. 


vb . 1 


* Note, A Binominal is called u Rifduo! Root 5 
negation as i 5 & | vn"; N 
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e eee be Ne bt hr 
the third Power. een e 


x +6 e 
44 35 


1 | * * 
xx + 42 5 
* „ nne 


—— che Square. ru. K +3 
8 + San 


re Leer l ns 
e e e 3 


ax o+ e + 3600 + c. 


{ 
. 
1 


\ Let's —3 a Rifidual be raiſed or involved to the | | 
ts e „ e a 
& — 5 « 25 B 771 me 


« * * 


EXAMPLE 3. 1 | * 
1 


xx — xb 


— * +6 i 

: xx = 2xþ + bb Square X 2 — 6 
— n 
— xxb Þ+ 2x66 — 305 ; 


tre — grab 5 — bbh Cube, 


W 
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| Nev. I underſtand you very well; and I alſo per- 

ceive that in the Binominal the Anſwer is affirmative 

in all the MF but in the Rifidual they alter- 

nately chang 
Phi. You fa ' right; and you ſee that it is Nothing 


but common Multiplication ; and if there were Frac- 
tions ihe Work is the ſame, 


r 


1 1 


89 
_ wh 


UA 


N FD 24 
. 7 ;" kayo 8 5 = 
| 8 989 


Ys x 


. 4 
| 
; * 


Z . \ 
A. N N E * R 
1 1 7 „ 


* £ 
> * 
x 2 


35 Eren ＋ 


It 3 id —y 
| 2 ET 


Thus ws Pots is =, for only auh the 
F 

Denominators and the Numerators together as - 

Multiplication of Algebraic Fractions, * ſo allo. 7 


ſquared — 283 and = pig def eee 2 


\ Wits 7 2 — +7 W 


And laſtly, ee LT 


ar — ax + © 4 For 2 in the middle Form PLES 


common to the Numerator and Denominator I ex-" 
punge it, and take the Numerator ax only. 12 
2. I thank you kind Sir, for your demanfraty, 
ing it ſo plai 
Phi, 1 — * then, as you know how to in- 
volye any Root, you alſo — the third Thing,” 
that is, how to complete the Square. 

Nou. That I do not, nor do I know altogether at” 
| preſent what you mean. 

- Phi. Town as I ſaid before, that it is not ſo eaſily 
known * a Learner; therefore I readily excuſe it, 
becauſe Authors in general have Won no Notice W 
** 2 ſo neceſſary. F 


mo; APPENDIX: 
Of compleating the Square when but two Members 


are given, 


_ 


I bave ebe told you, that any compound Quan- 
tity, whether Binomnal or Riſidual, when ſquared, 
will conſiſt of theſe Members ; the Middle of which 


will be ſometimes affirmative, and ſometimes negative +: 


Ialſo told you, that when they are both perfect Squares 


you may eaſily know it, as'x# ＋ b or xx + 163 


to compleat the Square of which will eaſily appear as 
follows. 7 | FC 
3 Oss ER. 1. 


When any ee Quantity as — ä | bb. or a 
— bb wants to be compleated, that 1 the 
middle Part or Member, (for remember I told Ne 

art, 


it conſiſts of 3) then take the Root of each 
viz. x and ö, and multiply them together, which is 
ib or — x6, this is what we call the Rectangle, the 
Double of which is 2xb. or — 2x6, either of theſe 
put between the other two will compleat the Square. 


Nov. This is eaſy indeed if I take it right; for 


ſuppoſe xx + bb were to be compleated, the Root 
of xx is x the Root of 50 is b; now # X 6 = xb 


the ſingle Rectangle, therefore '2xb is the double 


„ which placed between the other two 


Members will be xx + 2b + bb, or xx 2 
| + bb, But how am I to proceed when there are 


_ Coefficients ? ; 


Phi. The very ſame : For ſuppoſe the Root 8x — 2 


were to be ſquared or compleated, here 8x Xx 8x = 


64x the firſt Term, and — 2 X-— 2: 4 the third 


Term. Now 8x Xx — 2 — 16x the ſingle Rect- 
angle, therefore — 32x is the double Rectangle or 


middle Term, ſo the Square compleated is 64x 325 


+ 4 1 
Ti 
& 5 
* > » 


Numerical 


cal 


pleated, viz. 144 + 96 +16; and if you make the 


Another general Rule to complete the Square of any 


: 
LY ; 
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13 Ig 


2 + * Numerical Demonſtration ms. 
Suppoſe they were in Numbers only, you will ſee 
the middle Dy is always made up with the double 
Rectangle of the Parts. For let any Number (ſup- - 

fe 16) be divided into any two Parts, as 12 and 4. 
To compleat the Square 4 X 12:1 48, which | 
doubled, is 96 the midule Term, ſo is the Square com- 


Binominal x + b = 12. ＋ 4, you will in courſe 5 
have xx + 2x6 + bb = 144 + 96 T 16. | a 
Nov. T like this very well; but pray how do you : 
compleat the Square? when of the two given Mem- 
bers only, the firſt is a Square, and the other any 
Quantity or Number propoſed at random. 
Phi. To be fure this cannot be done in many Cafes, 
by taking the double Rectangle of the Parts as before 
directed, becauſe the Parts conſiſt not of two pure 
or perfect Squares; but ſtill, Tyrunculus, we ſhall 
put you into an eaſy Way of doing it at once, I'II 
warrant you, by the third Thing propoſed, namely, 


Obe nf. 2; (31-00 
When any two Quantities are propoſed, whereof 
the firſt is a Square, whether they have Coefficients" 
or not, or whether the ſecond Member be a Fraction 
or not, you may find the third Member and com- 
F 
7 | | 5 


two Quantities, one whereof is a perfect Sguare. 
WW | | 
Take half the Co- efficient of the ſecond Member, 

and the Square thereof ſhall be the third Member, 
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which will compleat the Square of the Ga: two given 
Sins d this will 
Jr. t do you is will do, though I 
poſe any 1 or ee at . 55 
Phi. 2 provided your firſt Member be a per- 
fect ee e ee er 
Square ſound in it. 
Pi Give me a few Examples. . 
hi. I will. N 4 2 | 
EXAMPLE 1. | 
_ Suppoſe xx x + $x were to be compleated here, 
half the Co-efficient of the ſecond Member, viz. 8 
is to this ſquared is 16 which will be the third Term. 
xx + 8x therefore when compleated, will be xx +- 
8x + 16, the Root of which is x + 4, for x + id 
RT a Rh 16. 


4 | Txawprns 


Let xx + 14 x be compleated. | 
Here half of nz this ſquared is 493 ; fo that- 
xx 70 14* when — eated is xx + 14x + 49. 

ery eaſy indeed, and very 
Pie Notwithſtanding this you Bal N very rarely 
meet with it in Authors. 
Nov. I know it; but pray ſuppoſe the ſecond. 
Member have an odd Number or Co- efficient, or 
ſuppoſe it to have Fractions how then ? 121 
Pbi. The very ſame as before. 33920 


EXAMPLE 3. 


Let xx + 5x be compleated. ö 
Nov. I am at a Loſs at preſent indeed. 
Phi, Surely not, Bee ad is nat the E 
n * 161432; 064 2 
. 


＋ 


ns | 


—— * 


New Taſk Pardon, it | oy and ihe Square i 


„is it not? 
55 Be ſure it is. 


— + yin complnte, 


will be ano $9" Þ And 
2X Fill de r — for the Z of 4 


3 84 
5 277 

a Square Mamas 

A EXAMPLE 1 


Suppoſe ar + bx be given, what will the third 
Member be to compleat the Square? 
Here the e e of the ſecond Member is , 


Halfofwhich is > which Tr is = 0 that r f be 


when complunasd xx + * my 2 855 Page 219, Eu- 
E x AMPLE 6. 


r N 2 Erg gm) is xx * 2 9 


4 


For bar the Co-ffcient£ v 2 the Square of which 


. 
* you ſenſible of this ? 
Nov, Nothing appears plainer. _ 
Phi. Since you know A the Nature of 


Invalntion and compleating the Square, I will 
give you a Notion Evolution directly. * 


3 "Of EvoLumion. 


Evolution is the Reverſe of Involution, and ſhows Li 


us —__ to extract the Roots of any given Power. 
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then conſider which of thoſe Powers are perfect or 
pure Squares of themſelves; for ſhould the firſt and 
third be ſo in any Power raiſed from a Binaminal or 
Rifidual, extract the Root of the ſaid two Powers, 
and you have the ſquare Root of the whole an- 
tity Or P ower. Thus, KAR. 


14 e See 0 
* Root. 


For the Root of Xx is x, and the Root of 35 is 3; 
and theſe two connected are x + l, and theſe I ſup- 

e the true Root; but I find it to be ſo upon two 
rials arſt x X 5 =.ab, this doubled is 45 the 
middle Term; alſo x +3} X x ＋ gives xx + oY 
+ bb the Power given. Again, 


5 +6 ape Square 
PUT AT It 


All - + 49 Wh ee 
hen xx — 7 ce Root. a 


0 1 
N * { — 


-- 
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Here are two pure Powers, the Square of which is 
xx and 7 bb ce; therefore I conclude xx — bb cc the 


NU e „ Nobt. 


When wth are ſeveral Quantities in one Fd 


Root, becauſe the middle Member is negative, _ 


A tct<«a a i<O A©-<2&a4 + 


ET > wy _ 
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che Square of balf its Co-eflicienit gives 49 in the 

third Member. 
Nov. I underſtand you well; but how am 1 ts 

extract the ſquare Root of FraQions? 
Phi, After the ſame Manner. F or, 


Ob #5 v,) * 


1 . 6 lee „ e N and aha; 
FraRtion alſo, you may conſider it as a perfect Square 
raiſed from a. Binominal. or Rifiqual Root; extract 
therefore the Root of the Numerator for a new Nu- 


merator, and of the Denominator enn 
minator. ry 
EXAMPLES... 


Ne Square 

rr the Root of $624 and +} X +4 =! 

ax. + * +4.  Againy Yate} 1 
Letar r +236 Square, | 
11.5 +2 Noot. Again, 

Mite Square 
x+= how! * 1 

See Example 6 i0 Imvoltion. Alf, 

Let xv Ar 4- 44d Square | 


* 4 
a — 
3 A 
I M4 
& — d Root. 32 454% 
ITE 2 
9 
. 
7 8 1 9 . 
. 7 I = — — 
Do you underſtand it? el EE 
— 7 24 \ = of® 
, F . 91. | 
1 « 8 6 , 1 „ 
3 _— ; - * . | q © LIFE. 
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m A W i 
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_ Tyr, Yes very well, except in one eee | 

that ſeems very odd to me. 

A Phi. What is that? 

5 Why, I perceive: the Root of the Fraction 
2 than the Fr action itſelf, 

Not in every Reſpect neither; for of dd 
muſt be more then 3 4; but I ſuppoſe you wonder 
that the Square Root of : I ſhould be 3 45 which 18 
more than ; itſelf. + 
Nov. I do ſo. | 
Phi. That the Root of every Cimple Phon is 
ter than the Square itſelf; you may ſee the Rea- 
ſon of this, in Dialogue 3. Sect. 3. Note 1, and 
"— the * Seck. 4. of the ſame Dialogue. | 

ut I wiſh you would demonſtrate it. 

Pr. You aſk Things indeed foreign to the Pur- 
ſe; however, I am ready to oblige you in every 
hing that may be Abe I ſhall therefore ex- 
plain it by Decimal Fractions; and you will ſee it at 
Once : Now I ſuppoſe you know in Decimals .25 is 
4 3% z and .75 is 1 of any Thing. 

. Nov. Les very well, for 25 is 4 of 100, 5 is £ 
of IG and 75 4 of oo, their reſpective, Denomina- 


wo? Right, obſerve then, I only ſet down 2 5 as 
it ſtands in whole Numbers, and find the Root thereof 
„which is five Times leſs in the Root than the 
quare. alſo in: 7 ſet down 25 with a Dot or Prick 
before it thus 255 and the Square Root is ſtill 5; 
RB but I put a Prick alſo before the.. 5 that being a De- 
—_ cimal alſo: Now. 5 you Enow is 3: By this you ſee 
* that the Square Root of fimple Fractions encreaſe in 
He Value or Quantity in proportion 0 the Decreaſe of 
Roots of whole „* 
Nov. I ſee it plainly, and I heartily thank you; 
but how ſhall I know when a Square is not perfect, 
and how am I to act in ſuch a n Phi, 
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. Phi. That will diſcover itſelf by the foregoing 
Rules; that is, if there be not two pure Squares; or 
if the double ReQangle under the Squares make not 
the middle Term: In ſuch Caſes as theſe, you only 
put this Sign (/) before it, to ſhew it is a ſurd Quan- 
tity. For this Sign is called the Radical Sign, or the 
Sign of Trrationality. Thus, | 
The ſquare Root of xb is xb of xx + dd is 
a 4 xx + ad. | SS ; 
Now you ſee it is plain xx + dd is abſurd, or a 
Quantity that is not a perfect Square; for the Square 
of xx is x, and the Square of dd is d; theſe con- 
need are x +d; but x +4 X'x + 4 = xx Þ 2x4 
+ dd conſequently therefore xx + dd is a ſurd 
* 3 | | 
So alſo the ſquare Root of xx + 2 — bb is 
v xx ＋ 2xb — bb," becauſe the firſt is affirmative, 
and the third negative. . i 
Again, The ſquare Root of xx + 5xb +66 is ex- 
prefied y/+x + 5xb + bb; becauſe the middle Quan» 
* 5 not juſt the Double of the Products of x 


And now, Novitius, I will give you a Table of the 
Powers, .and ſhew you the Manner of involvi 
them more plainly; and alſo more of the Nature of 
Inveſtigation by Way of Exerciſe., ' _ ,_ + 


K 2 1 


— 
Here follows the Method of Inveſtigation" er 
extracting the Roots of all Powers, __ . 
HE Square Root having been ſpoken. of.. before, 
I ſhall here begin with the third Power or Cube 
Root. And you are to take Notice, Novitius, that 
14 is 


— A __ * 


3 ad 


- 


2: APPE N DIX. 
in all the following Operations wherein e i Hm the 
e ons that Part muff be rejefted.. 


. Of .the Conn Roof... i + 

Let the: given Number whoſe Root is to be ex- 
and: be = 5, and let K . = N . Then if 
you involve x 7h eto the third Power, that i hi Cube 
it, you will have: + © 


£0: 6 F 2, Ex +" e 1 
1234 2 eee 75 1201 Th | of | 
ae ee KY, . hi 
. 2 Ree 7 1 
1 — 7427 „ 
| hor! 5 ng = dl 
- Now this Method will always hold: good in every , 
© Operation, whether you ſuppoſe x +/or — than it 
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APPENDIX, 


305 the CyBE ome or 6th Pow ER. 1 


| Spa 4 X * 1 ut W 8 
10-6|2'] x* + 65 + * 


. 


by Muds n may you eta. to the 1 Bb, 35 
10th, Cc. Powers. 


Now from due Conſideration, "Nowitikcs, of the : 
above Work (for 1 cannot expect you to be rates 


4 « im it yet) you may by comparing the Rodts thug in- 


veſtigated form Methods for finding of general Theo- 
rems to extract the Root of any higher Power with- 
out any troubleſome Opexati on | 
Nev. I ſhall Ike to know that. | SO 
Phi, Obſerve then, fiſt: fetus c the four 
laſt Operations, and. you will find the Fractioiis be- 
fore x inęręaſe uniformly, and. that = 
and Denominator of each is always Upi ty more ded 


to each. Thus, „ OS $olag” 


&c. Oc. 1 d 


Þ 7 75 + bs &c. from w 


— F 1 
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En 


J 33. mam 8 eee negd rofl 2afw mort. ; 
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63 * 


evidently ariſes 7998 


5 gat 


5 4 K o 1 
54 elo 3 ny (pi "6 bay n 62 $umtk 
Pe & — 

3% I e- 


7 * ＋ oof 3 


5 * £ = Wa Se. 


0 BSER v. gs 44 © 

Agin If you uri the — 15 which b is 
divided, you will will ereaſed by the continual 
Multiplication of +; and that the Co-efficient of the 


ſaid Power (6). is ificreaſed alſo. by the continual Ad- 


dition of 3, 4, I * 7» 8, 9. Nn 


Os s ER. 


* "A . * 
. engen ene 
From what has been obſerved, it may eafily be 
conceived, that the Fraction, into which # is 2 | 
plied, are found and produced by multiplying half F 
the Fraction annexed to x into ho whole Fraction 8 
—— to b. Whence follows, 


x F HATE 
— n 8 4 
27 12 iT 
2x b 3 
> oF ets 4 
3 Fl Es = * ; 
Ext Eons 
17 bo. ? 
. 
e rt FOI 
. 75 21K 252 f 
e e f 
d | 
"Maw in order to diſcover a Theorem; by which | | 
the Root of any Power may be OG you we | 
to obſerve as fo e e Nye broth 
"Norn' * 


That the Denominator of the Fraction into which 
x is multiplied, is always leſs by Unity (or 1) than 
the Index of the given Power, and alſo that the Nu- | 
merator of the ſaid Fraction is . by 1 than the De- 


nominator. . 
| - NoTEe 2. 
That the Index of the Power of +, by which Ty is 


divided, is always equal to the Numerator of the 


aforeſaid F raction. 1 
| NoTz 


& [TC \ 
. 2 FA. 
1 * 5 ad Sa 


= © 
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Not 3. 


That che Co-efficient of the ſaid Power of r is 
ay by multiplying ; the Index of the N 
| wer into the ſaid Modes leſs r 


£ 
*f «3 
5 333 DSX 
0 244 Kren LAS. 
£043 £44 5 


Eq 4 The Fraction into which xx is ; anchiplind; i is the 
product of 3 the Fraction annexed to x, and the 


* 


whole n Fraction annexed to b. 
3 EXAMrLr. & $4 "4 (+ bebe : 
4 th Theorem ft 7/3 be required, then 
7 late l. 29 1 2 28 Fradvion of * 
n 
ee we . 
Ware ; *7 > 3& £0" 43% 4 %; 


| 1228 Þ «FF 
By the third Note ad * 5 x Þ=T 435 there- 


h | 6 k TY 12K F. 510. 
e r 435977 And 4 0 N 6.54 
26 ri eie 

1 The Ted Gan when wes is — = IF + 

In b ng? 77 een N08 

„irren „ e, 

8 Let the Theorem of Wo! be en 2 
11 — I = 10 | ; 

. 1 141 1 2 n 
is | 
he 


— 
11 
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I will trouble you no longer. 5 


hi. What is thatipray? f; 9 
Nov. Only give me your Opinion concerning the 
ſolid Content of different Pieces of Stone or Timber, 
whoſe Circumference and Length are the ſame. 
That is, ſuppoſe a Cylinder, and a regular Parallelo- 
piped (having a Square for its Baſe) to be both 48 
nches Circumference and 20 Feet long, what is the 
Ditference of their ſolid Content, or is there none 
* Phi. Ves there is ſome, and a great deal too; 
though it is a difficult Matter to make ſome Perſons 
ſenſible of it who pretend to undetſtand Figures well. 
Nov. Pray what is the Difference? 
Phi, Very near 5 1 Feet Novitius, the Content 
of the regular Parallelopiped being juſt 20 Feet, and 
the Cylinder 25 Feet . But pray, Novitius, let 
me know the ReafSn, of your aſking this Queſtion, 
for you ſeem to be very earneſt about it? 1 
Moe. To tell you the Truth then, Sir, there was 
ſome ſmall Diſpute between two ot three of us con- 
cerning it; but I-could not make them ſenſible there 
neee, oe 0 
Phi. But why did you not work them both by 
Figures, and that would have convinced them? 
Nov. I did, and made it the ſame as you do; but 
they would not be ſatisfied with that, which occa- 
ſioned a ſmall Bet between us to be left to your De- 
termination, - Pg.” | | | Phi 
8 3 p ts 


not be ſo ignorant 5 me ſee 


cumference (viz, 24) an 


APPENDIX. 
_ Phi, If you did it the right Ay ſurely they could 
doing, it ? 


ww, Firſt for the ſquare Tine: chat being 48 
Inches Circumference, conſequently has 12 —— 


upon 8 Side. Now 12 multiplied by 12 makes 


144, the 27 Content; and this multiplied by 


20 the Length, 8 divided by 144 gives 1 20 F N 
the Content. 


Phi, Very right, and how did you proceed with 


- the Cylinder ? 


Nou. A Cylinder having a Circle for its Baſe (and 


being 48 8 ene 1 find firſt the Dia- 
meter thus, As 8.4 1409 | is to 1, ſo is the Circumſe- 
| rence (48) to the 


iameter (15. 2788 Inches). Then 
to find the ſuperficial Content at the End, I multiply 
Half the P (v. TG) 6394) by Half the Cir. 
3 183. 3456 Inches 
the Area at the End. This Serie by 144 gives 
1.2732 Feet; and this multiplied by 20 the Length, 


gives 25.464 ſolid Feet, which i is nearly 25 + as. you 


obſerved before. 
Phi. Very rightly OEMS would not this 
ſatisfy them do you ſay ? 
%. No indeed ; they Fay all the ellculartd Taber 
in Timber-Meaſure prove the contrary : 80 48 1 80 
ſerved before it is left to you to decide. 
Phi. To oblige you, Novitius, I will ſhew you 
'by and by) a ethod that will not fail to convince 


But firſt 1 Will ug the Reaſon of this bs E-- 


common Error ; for you muſt Note, you are not the 
only Perſon that have been Witneſs to this Folly. 

As to all the ſet Tables they are calculated. for 15 
ſided Timber only, according to Cuſtom (for we 
are not to ſuppoſe every pretended Meaſurer a Geo- 
metrician . wad in — che Pen and the Tables will 


” b 
40 "agree 
* 1 n * oo VS. 
1 — 4 33 o " * * 1 
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agree z/and che Reaſon is this, they girt the Tree 
bo } then take the fourth Yor ii 
ference (vulgarly call'd the Girt by ſome) and mul- 


tiply it by itſelf, then by the Length of the Tree; 


AR 


after which they divide it by 144, and it gives the 
Content in ſolid Feet; but then as I faid before, it 
is only for N Timber that this Method 
holds good. For of all other d Timber the 


Content will be more or leſs as I demonſtrate El 
| hereafter, that will not fall, T believe, to convince 


Friends of their Error. 


k indeed the Buyer and Seller agree according to 


à cuſt way of meaſuring any Thing, we have 
when we ate called upon. 


no Buſineſs to meddle ; but we ate 
to do Juftice between both; we muſt then proceed 
according to the 1255 Rules of Arithmetic ; which 
ought not in any Reſpect to give way to Things in- 
troduced meerly by prejudiced Ignorance, which may 
very well be called the Nurſes of idle Cuſtom, as 
z may fee in a Series of Inſtances beſides the Caſe 

re us. But to give one only, EI 

I have, heard a great many pretended Meaſurers 
5 take a round Piece of Timber and let 
four Slabs be ſawn off it, and even then it will con- 
tain more ſolid Feet than it did before. The Eng- 


4% of which is, if 1 give you Two-pence. out of a | 


Shilling, 1 ſhall then Wee 14 d. in Hand. What 


* Stupidity is here] Again, in a ſquare Tree 48 Inches 


round, it is plain one Side is but 12 Inches; but in 


2K A round Tree that is 48 Inches Circumference, the 


Side of a Square equal thereto will be 13 3 Inches. *, 
but the inſcribed Square will de on each Side but 


EF about 10 0 Inches. 


However, I ſhall leave Arithmetic and demon- 
"x : F N 


- 


B eren e ene 
l the Area of the Circle, and extraft the ſquare Reot thereef 
giver the Side of the Square equal to the Circle, = f 


——Rr— A >>> as oe ee a e . 3. ....-q- 
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ſtrate it one plain geometrical ic Figure onl „Which 

I never Sw fail to -conyince. this ſort of People; 
betauſe they can ſee the Reaſon of it directly upon 
looking at the Scheune 71 
er EEG G 


26 „ > 


| { HR Demonſtration. bo GS oe 

As it has been proved that .a- Circle 48 Inches 
: Circumference, is 15-2788 Diameter the Semi-dia- 
meter muſt, be 7.6394. From any Scale of equal. 
: Parts therefore take off with your Compaſſes 7.6 
Inches, and from C the Center, deſcribe the Circle 
A, 4, 4, 4, whoſe Circumference will then be 48. 
Then from the ſame Scale take off 12 and make thisthe 


Side of a Square A 


0 
© 
0 1 4 
1 then complete the + OST! K 
h | 8 uare B, B, B, B, 5 B — — 3 
* 0 oſe Perimeter wy Tn n 
y will alſo be EE 
as 7 Inches. Now ſup- of nete borts exert Yar 
ſe | this Square $i OY C 
0 ; to be d upon the \ 4 1 N 1 N f 


Circle, does it not 
evidently appear by 
the Figure "fel, 1 
that the Area or — mm m—— 
ſuperficial Content | ras 4 hat ar 7 
2 an Mc owns il 15 A raped . 
rger than the Square: For though the re hangs 
over the Circle at the Points, J, B, 1 1 yet ede ü 
4 Areas or i enen of the Circle 4, A, 4,4, ire | 
each of them larger than the former. Conſequently 
therefore the Area of a Circle is larger than the Area 
5 of a Square, whoſe Perimeter is equal to the Circum- 
on- ference of the Circle; and if the ſuperficial Content 
ate be greater, it is out of Diſpute that the ſolid Con- 


a tent is alſo greater, . ov. 
N N 8 Nov 


: 


” 233- N DX. 
. + - Nov. This is a plain; Demonſtration indeed! 
©: "Phi, To be ſure it is much the eaſieſt Way: For 
ſuch as are ignorant of the Square and Cube Ryot 
only think you are impoſing upon them when you 
work ſuch Queſtions at large; but here they are 
vinced directx. Ne + 
Nov, They are fo. _ 41 
Phi. Frem henee then it is evident, That a Circle 
is larger in Area than any. other Figure having the 
fame Circumfetence: ' And all Polygons are nearer He 
the Area 8 4 to the Number of La 
"Sides ; (as a Triangle, Square Pentagon, Hexagon, | 
Oc. 80 De.) for the more the Saen the ö fy 
-Citcle, but they never can be quite fo for thisReaſon, Y 7; 
' "becauſe a Curve Line is longer than à ſtraight one, 


Kon ard 40-oblerve} that the Side of the inſetibed 
Square (in the aforeſaid Circle) will be 10. 8 Inches, ly 
and its Content 16. 21224 Feet; and the Content of 

the circumſcribed Square, will be juſt the Double, 
u. 32 .42448 Feet. The Content of the Triangle 
(48 1 — round 1 5 47 That of the Square 
juſt 20; that of e n 23 Feet. Nan 

Nov. Dear Philomathes heartily thank you; '* 
Phi. You are heartily welcome, only do you com- 
municate to Hruncuius what I have ſhewn you; for 
if I ſee you both diligent I intend (as ſoon as I have 
done with young Tyro in common - Arithmetic) to 
inſtruct you in the Rudiments of Geography and the 
D Uſeof the Globes. In the mean time, Novitius, I 
bid you a Hearty farewel. FOLD ee 
-— Nov. Sir, I am your obliged humble Servant. 
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BOOKS lately publiſhed and ſold by 


G. KEIT R at Mercer's Chapel, and 
J. Roß ixsOoN at Dockbead. | 


| „Tur Britannic Confttutio, or the fundamental | 


Form of Government in Britain, de ra- 
ting the original Contract entered into by King and 
People, according to the Primary Inſtitution thereof 
in this Nation; wherein is proved, that the Succeſſion 
to this Crown, eſtabliſhed in the preſent Proteſtant 
Heirs, is de Jure, and juſtified by the fundamental 
Laws of Great Britain, and _ important original 
Powers and Privileges of both Houſes of Parliament 
are exhibited, by Roger Acherliy, Eſq ; of the Inner 
Temple, London. 

2. The Eighth Iliad of Homer, attempted from 
the original Greek, by Samuel Aſhwick. I 


3. A New mathematic Projection, 1 plain- | 
0 


ly by Inſpection, exact Rules for the true forming 


every Letter in the Alphabet, with their Proportion | 
and Dependance upon each other; with a large Ex- 


planation of the Copper-Plate, by Peter Hudſon, 
Schoolmaſter in London. 14 * 

1 Book - keeping Methodized, by John Mair, 
$A 

5. The Chriſtian Oratory, or Devotion of the 
Cloſet, by Benjamin Bennet, 2 vols. 


6. The Yo Gauger's Inſtructor 1 aac 
Overly, Officer of Exciſe n 


adi ne on the Sovereignty of God, by 


8. The Impartial Philoſopher, or the Philoſophy 
of Common Senſe, by the Marquiſs D'. Argent, Au- 
thor of the Jewiſh Spy, 2 vols. 

9. Mathematical Leſſons, by Moliere, and engliſhed 
by Mr. Haſelden, Teacher of the Mathematics. 

10. The Principles of 8 with Variety of 
2 Books, Copy Books, &c, by the beſt 


ers. 


7 *: 


i 


